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1. 1 Family Ichneumonidae 
 
The family Ichneumonidae of the order Hymenoptera (Insecta) contains many current 
and many more potential biocontrol agents against pest insects in agriculture and 
forestry (e.g., Neumann & Morey, 1984; Philip et al., 1993). This is one of the largest 
taxa of all animal groups, and includes more species than the entire subphylum 
Vertebrata and more than any other insect family with the possible exception of the 
coleopterous family Curculionidae (Townes, 1969). According to Yu et al. (2012), 1,579 
genera and 24,281 species of Ichneumonidae (including fossil species) have been 
described from all over the world, but these are thought to be a small proportion of the 
actual numbers. Townes (1969) calculated that there were 60,000 species of 
ichneumonids in the world, but most current researchers have considered this as an 
underestimate. For example, Gauld (2002) estimates the number of ichneumonid 
species to be more than 100,000. Ichneumonids are distributed across the whole world 
except for the polar regions, and are commonly found in a wide variety of environments 
such as waterside vegetation, deserts, tropical rainforests, temperate regions, grasslands, 
and even in suburban gardens (Gauld, 1991).  
The classification of this parasitoid family has long been based on 
morphological characteristics such as body proportion, surface structure, wing venation, 
hair distribution, and so forth. The use of body color has also been common for species 
identification, because of the ease of using this characteristic and the fact that it is 
reliable in some instances (Quicke et al., 2006). However, there is often large 
intraspecific variation in body color as well as in other morphological characters due to 
both genetic and environmental factors (Abe et al., 2013). Thanks to recent 
developments in molecular taxonomy, mitochondrial and nuclear DNA sequencing have 
increasingly been used for the species-level classification of parasitoid wasps (e.g., 
Quicke et al., 2006; Rugman-Jones et al., 2009; Stigenberg et al., 2011). Accurate 
biological classification using both morphological and molecular data is now possible 
and practical, but many parasitoid groups are still far from seeing the benefit of 
molecular taxonomy. 
 
1. 2 Subfamily Acaenitinae 
 
The subfamily Acaenitinae is a small taxa of the family Ichneumonidae, and 27 genera 
and about 275 species have been recorded from around the world, of which 82 are 
known from the Palearctic region, 21 from the Nearctic region, 77 from the Oriental 
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region, 56 from the Ethiopian region, five from the Australian region, and three from the 
Neotropical region (Yu et al. 2012).  
 
1. 2. 1 Phylogeny  
 
This subfamily is defined by having the following four shared-derived character-states: 
clypeus with a rounded declivity at midpoint, propodeal spiracle elongate, metasomal 
tergite 2 with anterolateral carinae, and female hypopygium large and triangular (Wahl 
& Gauld, 1998). The subfamily Acaenitinae had been divided into two tribes: Acaenitini 
and Coleocentrini. Acaenitini had the following five character-states in common: fore 
and mid tarsal claws with an acute accessory tooth (without it in Coleocentrini), frons 
with a median vertical carina (without it in Coleocentrini), forewing vein 3rs-m absent 
(present in Coleocentrini), teeth on apex of lower valve of ovipositor reduced or absent 
(well developed in Coleocentrini), and fifth hind tarsomere longer than the second one 
(as long as second one in Coleocentrini) (Townes, 1971). However, Wahl and Gauld 
(1998) reported that the above characters of Coleocentrini were plesiomorphic with 
respect to the characters used to define Acaenitini based on their morphological 
phylogenetic analysis, and now these tribes are usually not accepted. Nevertheless, 
molecular phylogenetic relationships among genera of the subfamily Acaenitinae 
remain unresolved. 
 
1. 2. 2 Bionomics 
 
Ichneumonids are parasitoids of various arthropod hosts. Most ichneumonids develop 
by consuming the larvae of holometabolous insects such as Lepidoptera, Coleoptera, 
and Hymenoptera (Gauld, 1991). The biological strategy of ichneumonids can be 
classified by the combination of idiobionsis or koinobionsis and ectoparasitism or 
endoparasitism. In idiobionsis, the hosts do not develop further after being parasitized; 
and in koinobionsis, the hosts continue feeding and usually molting after the parasitoid 
has oviposited (Quicke, 2015). Most Acaenitinae species have a long ovipositor and use 
it for oviposition on wood-boring holometabolous larvae (Quicke, 2015). Their most 
common hosts are Coleoptera (e.g., Cerambycidae and Curculionidae), but they have 
sometimes been recorded on Lepidoptera (Sesiidae) and Hymenoptera (Siricidae) (Yu et 
al., 2012). Detailed life history has been reported by Shaw et al. (1989) for Acaenitus 
dubitator (Panzer, 1800), which is a koinobiont endoparasitoid of curculionid larvae. 
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1. 2. 3 Japanese Acaenitinae 
 
In Japan, nine genera and 17 species of Acaenitinae have been recorded. Most of them 
were described or recorded in the 1920s and 1930s (Uchida, 1928, 1929, 1930, 1932, 
1934). Subsequently, although Kusigemati (1981) described a new species from Japan, 
no additional records or taxonomical revisions have been published. Host records of 
Japanese Acaenitinae are known for only two species: Jezarotes tamanukii Uchida, 
1928, and Spilopteron pyrrhonae Kusigemati, 1981 (Kusigemati, 1981a, 1981b).  
 
 
1. 3 Aim of this study 
 
The aim of this doctoral study is to elucidate the diversity of the subfamily Acaenitinae 
by using morphological and molecular approaches as follows: (1) to revise the Japanese 
genera and species by morphological observation and partial sequence analysis of the 
mitochondrial gene cytochrome oxidase I (mtCOI), often called DNA barcoding (Hebert 
et al. 2003; Jinbo et al. 2011); (2) to analyze the phylogenetic relationships of the genera 
within the Acaenitinae based on partial DNA sequences of the mtCOI and nuclear 28S 
D2 ribosomal RNA; and (3) to analyze and discuss the intraspecific color variation of 
Japanese Acaenitinae. 
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Chapter 2 ―Systematics of the Subfamily Acaenitinae from Japan 
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2. 1 Introduction 
 
In Japan, nine genera and 17 species of the subfamily Acaenitinae had been recorded 
(Yu et al., 2012). However, I found not a few undescribed or unrecorded species from 
Japan. On the other hand, some known species were distinguished only by body color 
patterns, or any other inapprehensible morphological characters.  
 In this chapter, I revise the Japanese species of Acaenitinae based on 
reevaluated morphological characters as well as mitochondrial DNA sequence data. 
Keys to the genera and species of Acaenitinae from Japan are also provided. 
 
 
2. 2. Materials and methods 
 
2. 2. 1 Sampling methods 
 
To collect the flesh specimens for DNA extraction and morphological observation, I 
used the following collecting methods. 
1) Sweeping 
This is a method to collect various wasps on the foliage. 
2) Looking 
This is an effective method to collect wasps that come flying to the logs. 
3) Malaise trap (MsT) 
This is a useful collecting trap for capturing a wide range of flying insects that invented 
by René Malaise in 1934.  
 
2. 2. 2 Deposition of voucher specimens 
 
The specimens examined in this study were deposited at the following collections: 
EUM: Ehime University Museum, Matsuyama, Japan 
KPMNH: Kanagawa Prefectural Museum of Natural History, Odawara, Kanagawa, 
Japan 
KU: Laboratory of Entomology, Kagoshima University, Kagoshima, Japan 
MU: Meijo University, Nagoya, Aichi, Japan 
NIAES: National Institute for Agro-Environmental Sciences, Tsukuba, Ibaragi, Japan 
NSMT: National Museum of Nature and Science, Tsukuba, Ibaragi, Japan 
OMNH: Osaka Museum of Natural History, Osaka, Japan 
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SEHU: Systematic Entomology, Hokkaido University, Sapporo, Japan 
TARI: Taiwan Agricultural Research Institute, Taichung, Taiwan 
 
2. 2. 3 Morphological observation 
 
The materials were observed using a stereoscopic microscope (Nikon SMZ660) and an 
optical microscope (Nikon ECLIPSE 50i). Photos were taken using a digital microscope 
(Keyence Digital Microscope VHX-600), or taken using a scanning electron microscope 
(JEOL JSM-6010LV), and were edited with ADOBE® Photoshop and ADOBE® 
Illustrator. 
 
2. 2. 4 Morphological terminology 
 
General morphological terminology follows Gauld (1991, 2002), and the terminology 
for surface sculpture follows Eady (1968). The following abbreviations are used in 
descriptions: basal mandibular width (BWM), length of malar space (MSL), 
ocello-ocular line (OOL), postocellar line (POL), lateral ocellar diameter (OD), 
metasomal tergite (T), and metasomal sternite (S). The anterior, raised section of the 
pronotum is indicated as “collar”. The following abbreviations are used for material 
data: female (F), male (M), and Malaise trap (MsT). 
 
2. 2. 5 Mitochondrial DNA analysis 
 
I examined partial DNA sequences of the mtCOI gene, so-called DNA barcodes, which 
had been widely used for the taxonomy of Hymenoptera (e.g., Sakurai et al., 2009, 
Stigenberg et al., 2011). The accession numbers of specimens are indicated in Tables 
and with square brackets ([ ]) in “Specimens examined”. 
Adult specimens were preserved in 99.5% ethanol and stored at -30°C until 
dissection. A middle tarsus was removed and preserved in 99.5% ethanol. After drying, 
the tarsus was ground in 20 μl of 50 mM NaOH and digested for 15 min at 95°C. 
Thereafter, the sample was neutralized with 20 μl of 200 mM Tris-HCl.  
 The mtCOI primers designed by Folmer et al. (1994) (LCO1490: 5′-GGT CAA 
CAA ATC ATA AAG ATA TTG G-3′; HCO2198: 5′-TAA ACT TCA GGG TGA CCA 
AAA AAT CA-3′) (648 bp) were used for the polymerase chain reaction (PCR), which 
was conducted with KOD FX NEO (Toyobo). Cycling conditions were 94°C for 2 min, 
followed by 35 cycles at 98°C for 10 s, 48°C for 30 s, and 68°C for 15 s. The PCR 
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products were purified using the illustra GFX kit (GE Healthcare Life Sciences). Gene 
regions were sequenced using the same primers as used in the PCRs with the BigDyeTM 
Terminator ver. 3.1 Cycle Sequencing kit (Applied Biosystems). Cycling conditions 
were 25 cycles at 96°C for 10 s, 50°C for 5 s, and 60°C for 4 min. The products were 
purified using 3 M sodium acetate, 95% ethanol, and 70% ethanol, and redissolved by 
the Hi-Di Formamide (Applied Biosystems). Cycle sequencing reactions were run on 
the ABI Prism 3100 Genetic Analyzer (Applied Biosystems).  
 Sequence data were assembled using the DNA Dynamo Sequence Analysis 
Software (Blue Tractor Software) and were aligned using ClustalW 
(http://www.genome.jp/tools/clustalw/) to obtain 590 alignable base pairs for analysis. 
Genetic distances were calculated according to the Kimura’s two-parameter model 
(Kimura, 1980), implemented in MEGA6 (Tamura et al., 2013). Neighbor joining tree 
(NJ) and maximum likelihood (ML) trees were constructed using MEGA6 with 1,000 
bootstrap replications (Tamura et al., 2013). The model selection for ML was performed 
according to the Akaike information criterion (AIC) in MEGA6. All the DNA sequences 
obtained are deposited in the DDBJ (http://www.ddbj.nig.ac.jp/index-j.html)/EMBL  
GenBank database (https://www.ncbi.nlm.nih.gov/genbank/). 
 
2. 3 Revision of Japanese Acaenitinae 
 
Subfamily Acaenitinae Forster, 1869 
 
This subfamily is separable from other ichneumonid subfamilies by the following 
combination of character states: clypeus with a rounded declivity at midpoint; propodeal 
spiracle elongate, equal to or more than twofold as long as wide; T2 with anterolateral 
grooves; hypopygium of female large and triangular, folded on midline, apex reaching 
or surpassing metasomal apex. 
 
Key to the genera of Japanese Acaenitinae 
 
1. Areolet present or absent. Fore and mid tarsus claws without an acute accessory tooth. 
Teeth on ovipositor tip moderately strong. Fifth segment of hind tarsus about as 
long as second one.  
............... Coleocentrus 
- Areolet absent. Fore and mid tarsus claws with an acute accessory tooth. Teeth on 
ovipositor tip absent. Fifth segment of hind tarsus conspicuously longer than second 
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one.  
............... 2 
2. Ventral swelling of S1with numerous long elect setae. Occipital carina complete 
above. Hind tarsus claws sometimes with an acute accessory tooth. 
............... 3 
- Ventral swelling of S1without setae. Occipital carina often incomplete dorsally. Hind 
tarsus claws never with an acute accessory tooth.  
............... 8 
3. Hind tarsus claws with an acute accessory tooth. 
............... 4 
- Hind tarsus claws without an acute accessory tooth. 
............... 5 
4. Clypeus with a strong transverse ridge or carina next to true apex. Notauli 
approximate after traversing 0.6 the length of mesoscutum.  
............... Arotes 
- Clypeus without a transverse ridge or carina next to apex, and rather flat and apical 
margin thin. Notauli fading out without approaching closely to each other, after 
traversing about 0.8 the length of mesocutum.  
............... Yamatarotes 
5. Clypeus without a transverse ridge or carina next to apex, and rather flat and apical 
margin thin. Vein 2rs-m distad of vein 2m-cu.  
............... Ishigakia 
- Clypeus with a strong transverse ridge or carina next to true apex. Vein 2rs-m opposite 
or little distad of vein 2m-cu.  
............... 6 
6. Median lobe of mesoscutum projecting strongly forward. Upper tooth of mandible 
very small. 
............... Jezarotes 
- Median lobe of mesoscutum vertical in front or rounded off, not projecting forward. 
Upper tooth of mandible about same size as lower tooth.  
............... 7 
7. Propodeum with distinct, regular carina. Exposed portion of labrum about 0.4 to 0.8 
as long as wide. Bullae on vein 2m-cu a little distad from each other.  
............... Spilopteron 
- Propodeum with carina replaced or obscured by strong, irregular wrinkling. Exposed 
portion of labrum about 0.35 as long as wide. Bullae on vein 2m-cu very close 
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together. 
............... Metachorischizus 
8. Occipital carina complete above. Apical carina of propodeum absent medially so that 
area puperomedia and area petiolaris are confluent.  
............... Yezoceryx 
- Occipital carina present, with a median dorsal interruption. Propodeum with carinae 
and wrinkles. 
............... Phaenolobus 
 
Genus Arotes Gravenhorst, 1829 
 
Arotes Gravenhorst, 1829: 449. Type: Arotes albicinctus Gravenhorst, by monotypy. 
Asthenomeris Förster, 1869: 168. Type: Asthenomeris nigricoxis Förster, 1888, by 
subsequent inclusion by Schmiedeknecht (1888). Synonymized by Townes et al. (1965). 
Sphalerus Kriechbaumer, 1878: 41. Type: Sphalerus bifasciatus Kriechbaumer (= 
albicinctus), by monotypy. 
Retanisia Cameron, 1886: 299. Type: Retanisia facialis Cameron, by monotypy. 
Synonymized by Townes & Townes (1960). 
 
Diagnoses. Head: 0.6–0.7 times as long as wide in dorsal view. Clypeus sparsely 
punctate, with transverse median ridge, its lower margin slightly concave with weak 
median projection (Fig 1). Frons punctate, with a median longitudinal carina (Fig 1). 
Subocular groove present (Fig 1). Mandible transversely striate except for apex (Fig 1). 
Vertex and gena weakly and sparsely punctate. Occiput smooth. Occipital carina 
complete. Mesoscutum sparsely punctate, with notaulus. Scutellum weakly convex in 
lateral view, sparsely punctate. Propodeum strongly carinate and polished. Propodeal 
spiracle elongate. Fore wing without areolet (Fig 4), with vein cu-a connected with vein 
M+cu (Fig 4), and with vein rs-m cross-vein distad or opposite vein 2m-cu (Fig 4). Hind 
wing with vein cu-a intercepted near middle (Fig 4). Hind tarsal claws with one 
accessory tooth near apex of claw (Fig 3). Basal convexity of S1 covered with some 
erect setae (Fig 2). 
Distribution. Palearctic, Oriental, Nearctic, Neotropical Regions. 
Bionomics. Host unknown. 
 
Arotes japonicus Ito & Watanabe, sp. nov.  
(Figs 1c, 2c, 3c, 4a, 6a, 6b) 
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Type series. Holotype: F, “Mae, Yamae-mura, Kumamoto Pref., Japan, 22. August 2012, 
R. Matsumoto leg.” (OMNH).  
Paratypes: Japan. 1F, Hitsujigaoka, Sapporo-shi, Hokkaido Pref., 25. July-1. 
August 2011 K. Konishi (MsT) (NSMT); 2F, same locality, 1–8. August 2011, K. 
Konishi (MsT) (NIAES) [jpn]; 1F, Jogi, Sendai-shi, Miyagi Pref., 19. September 2001, 
R. Matsumoto (OMNH); 1F, Hinoemata-mura, Fukushima Pref. 19. July-1. August 2004, 
H. Makihara (MsT) (KPMNH); 1F, Ohkawa-rindou, Nasushiobara-shi, Tochigi Pref., 
11–25. August 2010, T. Nakayama (MsT) (KPMNH); 1F, same date as holotype; 1F, Mt. 
Ibukiyama, Ino-cho, Kochi Pref., 13. August 1998, R. Matsumoto (OMNH). 
 
Female (n=9). Body length: 9.5–13.0 mm. 
Head. Clypeus 0.5 times as long as wide. Face 0.7–0.8 times as long as wide, 
strongly striate, sparsely punctate and weakly convex. MSL 0.8–0.9 times as long as 
BWM. Lower tooth of mandible slightly longer than upper tooth (Fig. 1c). OOL/OD= 
1.1–1.4. POL/OD= 0.9–1.4. Antenna with 32–35 flagellomeres; first flagellomere 
1.2–1.4 times as long as second flagellomere. 
Mesosoma. Lateral area of pronotum punctate and longitudinally striate. 
Lateral part of collar weakly punctate dorsally. Subalar prominence strongly striate. 
Metapleuron extensively punctate to rugose-punctate (Fig. 2c). Fore wing: length 
8.6–11.0 mm. Fore wing with vein rs-m cross-vein distad of vein 2m-cu (Fig. 4a). Hind 
femur 3.3–3.5 times as long as maximum depth in lateral view. Hind tibia 9.4–11.3 
times as long as maximum depth in lateral view. Hind first tarsomere 2.2–2.7 times as 
long as second hind tarsomere and 3.0–3.4 times as long as longer hind tibial spur. 
Metasoma. T1 1.8–2.1 times as long as maximum width, 2.0–2.2 times as long 
as T2, sparsely punctate. T2 0.5–0.7 times as long as maximum width. T2 and other 
tergites densely punctate. Ovipositor sheath 1.9–2.0 times as long as hind tibia. 
Coloration. Body black (Figs 6a, b). Antennal flagellum with a white band. 
Inner margin of eye white, sometimes spread to frontal orbit. Front and middle legs 
tinged with whitish yellow. Fore wing with a vague black spot on apical margin (Fig. 
4c). 
Male. Unknown. 
 
Distribution. Japan (Hokkaido, Honshu, Shikoku and Kyushu). 
Remarks. In the key provided by Castillo et al. (2011), the newly described species 
runs to A. maurus Rohwer from the U.S.A and Canada or A. odonatus Uchida from Far 
East Russia; however, it can be distinguished from them by the entirely black hind tibia 
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(the basal half of the hind tibia is light colored in A. maurus and A. odonatus). It is also 
easily distinguished from other Japanese Arotes by the following combination of 
character states: body entirely black (Fig. 6a, b), fore wing vaguely infuscate on apical 
margin (Fig. 4a), and metapleuron extensively punctate to rugose-punctate (Fig. 2c). 
 
Insertion of A. japonicus sp. nov. in the key to the World species of Arotes  
(after Castillo et al. 2011) 
 
5(4) Hind femur predominantly orange-red. 
............... A. ustulatus Kriechbaumer (western Palaearctic) 
– Hind femur predominantly black or dark brown 
.................................... 6’ 
6’ Hind tibia entirely black (Fig. 6a, b). 
..................... A. japonicus sp. nov. (eastern Palaearctic: Japan) 
– Hind tibia orange to orange-brown, or pale yellow or ivory in basal half. 
............. 6 
6(5) Hind tibia orange to orange-brown in basal half. 
..................... A. odonatus Uchida (eastern Palaearctic) 
– Hind tibia pale yellow or ivory in basal half. 
..................... A. maurus Rohwer (Nearctic) 
 
Arotes moiwanus (Matsumura, 1912)  
(Figs 1a, 2a, 3a, 4b, 5a-d, 7a-c) 
Phaenolobus (Acoenitus) moiwanus Matsumura, 1912: 123. [Type locality: Japan, 
Hokkaido, Sapporo] 
Arotes moiwanus var. alboannulatus Uchida, 1928: 34. [Type locality: Japan, 
Hokkaido] Synonymized with the variety moiwanus by Townes et al. (1965) 
Arotes albicinctus var. moiwanus: Uchida, 1953: 128; Iwata, 1960: 150. 
Arotes albicinctus f. moiwanus: Iwata, 1958: 68. 
Arotes albicinctus moiwanus: Konishi & Yamamoto, 2000: 749. 
Arotes moiwanus: Castillo et al., 2011: 85-86. 
 
Female (n=18). Body length: 13.5–18.0 mm. 
Head. Clypeus 0.6–0.7 times as long as wide. Face 0.6–0.7 times as long as 
wide, strongly punctate and weakly convex. MSL 0.9 times as long as BWM. Lower 
tooth of mandible longer than upper tooth. OOL/OD=1.6–1.8. POL/OD= 1.2–1.4. 
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Antenna with 35–38 flagellomeres; first flagellomere 1.2–1.4 times as long as second 
flagellomere. 
 Mesosoma: Lateral area of pronotum densely punctate and longitudinally 
striate. Lateral part of collar densely punctate. Subalar prominence sparsely punctate. 
Metapleuron extensively punctate (Fig. 2a). Fore wing: length 11.5–15.5 mm, with vein 
rs-m cross-vein distad of vein 2m-cu (Fig. 4a). Hind femur 3.4–3.7 times as long as 
maximum depth in lateral view, with distinct convexity ventrally (Fig. 3a). Hind tibia 
10.8–12.8 times as long as maximum depth in lateral view. Hind first tarsomere 2.4–2.7 
times as long as second hind tarsomere and 3.2–3.8 times as long as longer hind tibial 
spur.  
Metasoma. T1 2.6–3.2 times as long as maximum width, 2.2–2.3 times as long 
as T2. T2 0.7–0.8 times as long as maximum width. T1and T2 sparsely punctate. Other 
tergites densely punctate. Ovipositor sheath 2.4–2.5 times as long as hind tibia.  
Coloration. Body black. Antennal flagellum usually without a white band 
(color form A), but occasionally with a white band in Hokkaido (color form B) (Fig. 7a, 
b). Inner margin of eye, tegula, hind corner of pronotum, mesopleuron in part, scutellum, 
postscutellum, propodeum, apices of T1 and T2 light yellow. Front and middle leg, 
trochanter, trochantellus, apex of hind tarsus tinged with yellowish brown. Fore wing 
lacking dark marks (Fig. 4b). 
Male (n=6; genitalia, n=3). Similar to female. Frons sometimes with strong oblique 
striations extending from medial ocellus toward eye and densely punctate near antenna 
(Fig. 7c). MSL 0.8 times as long as BWM. OOL/OD= 1.4–1.7 OD. POL/OD= 1.1–1.3. 
Antenna with 39–42 flagellomeres; first flagellomere 1.1–1.2 times as long as second 
flagellomere. Hind femur 3.2–3.6 times as long as maximum depth in lateral view. Hind 
first tarsomere 2.1–2.6 times as long as second hind tarsomere and 2.8–3.6 times as long 
as longer hind tibial spur. Face and clypeus light yellow. 
 Subgenital plate pentagonal with basal angle obtuse (Fig. 5d), its length ca. 0.7 
times as long as aedeagus. Paramere short, basal part strongly projected toward the base 
of subgenital plate (Fig. 5c, d). Aedeagus gently curved, its penis valve ca. 2.0 times as 
long as basal apodeme (Fig. 5c). 
 
Specimens examined. Color form A: Japan: 1F (holotype of Phaenolobus moiwanus), 
Mt. Moiwasan, Sapporo-shi, Hokkaido, 18. June 1904, Ishida (SEHU); 1M, Jozan-kei, 
Sapporo-shi, Hokkaido, 1. July 1912, S. Mastumura (SEHU); 1F, Maruyama, 
Sapporo-shi, Hokkaido, 29. July 2009, K. Watanabe (KPMNH) [moi_Hok]; 1F, 
Hinoemata-mura, Fukushima Pref. 19. July-1. August 2004, H. Makihara (MsT) 
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(KPMNH); 1F, Mt. Hotaka-san, Katashina-mura, Gumma Pref., 1. August, T. Ishizaki 
(KPMNH); 1F, Mt. Hotaka-san, Katashina-mura, Gunma Pref., 1. August 2007; 1F, 
same locality, 2. August 2007, K. Watanabe (KPMNH) [moi_Hon1]; 1F, Kinunuma, 
Kuriyama-mura, Tochigi Pref., 19. July-1. August 2004, H. Makihara (Malaise Trap) 
(KPMNH); 1F, Mt. Hakkaisan, Outaki-mura, Nagano Pref., 8. August 2010, K. 
Watanabe (KPMNH); 1F, Mt. Hakkaisan, Outaki-mura, Nagano Pref., 2. August 2012, 
M. Ito (NSMT); 1F, Masutomi, Hokuto-shi, Yamanashi Pref., 7. August 2007, K. 
Watanabe (KPMNH); 1M, Hikawa-rindo, Yamanashi Pref., 16. June 2007, H. Katahira 
(KPMNH); 1F, Daibosatsu-toge, Yamanashi Pref., 3. August 2010, T. Maeda 
(KPMNH); 1F, Gozaishi Spa., Nirasaki-shi, Yamanashi Pref., 8–17. July 2005, K. 
Hosoda (Malaise Trap) (OMNH); 1M, Kaminegori, Obama City, Fukui Pref., 8. June 
2013, M. Adachi (NSMT) [moi_Hon2]; 1F, Noka-dani, Ooi Town, Fukui Pref., 9. June 
2013, S. Fujie (SEHU) [moi_Hon3]; 1F, Biwako Balley, Otsu-shi, Shiga Pref., 29. June 
2011, M. Ito (SEHU); 1M, Seizui, Togouchi-cho, Hiroshima Pref., 16. May 1997, A. 
Shimizu (KPMNH); 1M, Tsuchigoya, Omogo-mura, Ehime Pref., 12. July 1998, R. 
Matsumoto (OMNH); 2M, Mt. Ibukiyama, Saijo-shi, Ehime Pref., 23. June 2004, R. 
Matsumoto (OMNH). 
Color form B: Japan: 1F (lectotype of Arotes moiwanus var. alboannulatus), T. Uchida 
(SEHU); 1F, Mt. Daisetsu-zan, Hokkaido, 4–10. August 1926, S. Matsumura (SEHU); 
1F, Mt. Teine-kanayama, Sapporo-shi, Hokkaido, 18. July 2012, M. Ito (OMNH) 
[moi_ala1]; 1F, Kannonzawa, Sapporo-shi, Hokkaido, 20. August 2007, T. Yoshida 
(KPMNH) [moi_ala2]; 1F, Yuni-cho, Sorachi, Hokkaido, 2–12. July 2007, N. Kuhara 
(MsT) (NIAES). 
Distribution. Japan (Hokkaido, Honshu, Shikoku, and Kyushu) and Taiwan. 
Remarks. I found no other morphological differences between the color form A 
(including the type of A. moiwanus) and the color form B (including the type of A. m. 
var. alboannulatus). As shown by Castillo et al. (2011), this species can be distinguished 
from A. albicinctus by the following character states of females: frons with weak 
striations or striations absent between medial ocellus and eye (densely and coarsely 
punctate in A. albicinctus); orbit with moderately fine, sparse punctures near antenna 
(strong oblique striations in A. albicinctus); yellow marking on scutellum (black in A. 
albicinctus). But males of both species cannot be distinguished from each other except 
for the following body coloration: scutellum, propodeum and mesopleuron each with a 
light yellow (black in A. albicinctus). It can also be distinguished from two Japanese 
congeners, A. japonicus and A. sugiharai, by the fore wing lacking dark markings and 
the long ovipositor sheath, 2.4–2.5 times as long as the hind tibia (1.9–2.0 times in other 
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species). 
 
Arotes sugiharai Uchida, 1934  
(Figs 1b, 2b, 3b, 4c) 
Arotes sugiharai Uchida, 1934: 46. [Type locality: Japan, Kochi Pref., Mt. Kajigamori] 
Arotes sugiharai: Iwata, 1958: 68; Katayama et al., 2010: 150. 
 
Female (n=11). Body length: 11.0–14.0 mm.  
Head. Clypeus 0.5–0.8 times as long as wide. Face 0.7 times as long as wide, 
strongly punctate and weakly convex. MSL 0.8–1.0 times as long as BWM. Lower tooth 
of mandible longer than upper tooth (Fig. 1b). OOL/OD= 1.6–2.0. POL/OD= 1.4–2.0. 
Antenna with 32–35 flagellomeres; first flagellomere 1.1–1.4 times as long as second 
flagellomere. 
 Mesosoma: Lateral area of pronotum densely punctate and longitudinally 
striate. Lateral part of collar punctate. Subalar prominence sparsely punctate. 
Metapleuron extensively punctate (Fig. 2b). Fore wing: length 10.5–13.0 mm with vein 
rs-m cross-vein opposite or slightly distad of vein 2m-cu (Fig. 4c). Hind femur 3.3–3.5 
times as long as maximum depth in lateral view, with distinct convexity ventrally (Fig. 
3b). Hind tibia 11.4–14.0 times as long as maximum depth in lateral view. Hind first 
tarsomere 2.5–3.0 times as long as second hind tarsomere and 3.2–4.3 times as long as 
longer hind tibial spur.  
Metasoma. T1 2.2–2.5 times as long as maximum width, 2.3–2.6 times as long 
as T2. T2 0.6–0.7 times as long as maximum width. T1 and T2 sparsely punctate. Other 
tergites punctate. Ovipositor sheath 1.9–2.0 times as long as hind tibia. 
Coloration. Body color black. Antennal flagellum without white band. Face 
black except for clypeus. Clypeus, trochanter, trochantellus light yellow. Front and 
middle legs with yellowish brown. Fore wing with two discrete dark marks (Fig. 4c). 
Male (n=3). Similar to female. Antenna with 32–35 flagellomeres. Hind femur 4.1–4.4 
times as long as maximum depth in lateral view. Hind tibia 14.2–15.0 times as long as 
maximum depth. Hind first tarsomere 2.0–2.3 times as long as second hind tarsomere. 
T1 2.8–3.3 times as long as maximum width, 2.4–2.5 times as long as T2. T2 0.8 times 
as long as maximum width. Face, clypeus, hind tarsus light yellow. Apex of antenna 
tinged brown.  
Male terminalia of A. sugiharai was not observed due to the limited number of 
specimens. 
 
18 
 
Specimens examined. Japan: 1F (holotype of Arotes sugiharai), Mt. Kajigamori, Kochi 
Pref., 14. June 1931, Y. Sugihara (SEHU); 1M, Nanakurasawa-Yumata, Omachi-shi, 
Nagano Pref., 4. July 1982, S. Yoshimatsu (NIAES); 1F, Yorii, Saitama Pref., 26. May 
1985, T. Nambu (NIAES); 1F, Maruno-cho, Nisasaki-shi, Yamanashi Pref., 20. July-1. 
August 2007, K. Hosoda (Malaise trap) (OMNH); 1F, Tochitani-rindo, Fujino-cho, 
Kanagawa Pref., 8. June 2008, K. Watanabe (KPMNH); 1F, Nishitanzawa, Kanagawa 
Pref., 2. July 1994, K. Kudo (NIAES); 1F, Hinokiboramaru, Kanagawa Pref., 25. June 
2005, H. Miyatani (NIAES); 1F, Nabedaira-kogen, Takayama City, Gifu Pref., 13. 
August 2013, M. Ito (SEHU) [sug2]; 1F, Noka-dani, Ooi Town, Fukui Pref., 8. July 
2013, S. Fujie (SEHU) [sug1]; 1F, Nakagurusu, Tsushima-shi, Nagasaki Pref., 5. June 
2004, R. Matsumoto, (OMNH); 1M, Ohkubo, Tsushima-shi, Nagasaki Pref., 5. June 
1996, Y. Okushima (OMNH); 1M, Shiratake, Tsushima-shi, Nagasaki Pref., 6. June 
1996, Y. Okushima (OMNH); 1F, Mt. Kuro-dake, Oita Pref., 10. July 1982, K. Konishi 
(NIAES); 1F, Takachiho-gawara, Kagoshima Pref., 7. April 1975, Y. Minami (KU). 
Distribution. Japan (Honshu, Shikoku, Kyushu and Tsushima Is.). New to Kyushu and 
Tsushima Is. 
Remarks. The males of this species are described for the first time. This species can 
easily be distinguished from other Arotes species by the fore wing with two discrete 
dark markings and an entirely yellow clypeus. 
 
Key to the Japanese species of Arotes (female) 
 
1. Subalar prominence strongly striate; metapleuron extensively punctate to 
rugose-punctate (Fig. 2c); hind femur without distinct ventral convexity (Fig. 7). 
Ovipositor sheath 1.9–2.0 times as long as hind tibia. Scutellum and postscutellum 
black. 
............... A. japonicus sp. nov. 
– Subalar prominence sparsely punctate; metapleuron extensively punctate (Fig. 2a, b); 
hind femur with distinct ventral convexity (Fig. 3a, b). 
............... 2 
2. Fore wing with one discrete dark marking, or lacking (Fig. 4b); ovipositor sheath 
2.4–2.5 times as long as hind tibia; basal part of S1 weakly convex ventrally in 
lateral view (Fig. 2a); scutellum and postscutellum yellow. 
............... A. moiwanus (Matsumura) 
– Fore wing with two discrete dark markings (Fig.4c); ovipositor sheath 1.9–2.0 times 
as long as hind tibia; clypeus yellow (Fig. 1b); basal part of S1 strongly convex 
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ventrally in lateral view (Fig. 2b); scutellum and postscutellum black. 
............... A. sugiharai Uchida 
 
On the basis of morphological examination, there were no differences between A. 
moiwanus s. str. and its variety alboannulatus (a part of female specimens from 
Hokkaido), other than coloration of the antennal flagellum. The genetic distances 
between A. moiwanus s. str. and its variety alboannulatus were less than or equal to 
1.0% (Table 1), making a compact cluster of A. moiwanus s. lat. in the NJ tree (Fig. 41). 
Therefore, we can conclude that the variety alboannulatus is an intraspecific color 
variant of A. moiwanus. 
Castillo et al. (2011) had discriminated A. moiwanus and A. albicinctus based 
on female morphological characters. In this study, we examined for the first time the 
males of A. moiwanus to compare those of A. albicinctus described by Castillo et al. 
(2011). This examination revealed that, with the exception of the coloration of the 
scutellum and propodeum, other specific characters of females were not useful for 
separating males of these species. 
In addition to A. moiwanus and A. sugiharai, I identified a new species, A. 
japonicus Ito & Watanabe, sp. nov., from the four main islands of Japan. This species 
most closely resembles A. maurus Rohwer, 1920 from the U.S.A and Canada and A. 
odonatus Uchida, 1934 from Far East Russia, but is distinguished from them by the 
coloration of the hind tibia. 
 
Genus Coleocentrus Gravenhorst, 1829 
 
Coleocentrus Gravenhorst, 1829: 437. [Type-species: Ichneumon excitator Poda, 1761]. 
Designated by Westwood, 1840. 
Macrocoleus Desvingnes, 1850: 13. [Type-species: Macrus longiventris Gravenhorst, 
1829 (= Ichneumon excitator Poda, 1761)]. Designated by Viereck, 1914. 
 
Diagnoses. Head 0.6–0.7 times as long as wide in dorsal view. Clypeus with with three 
strong projections (Fig. 1). Frons without median longitudinal carina (Fig. 1). Subocular 
groove present and dranulate (Fig. 1). Mandible weakly striated except for the apex. 
Upper and lower tooth of mandible equal length. Vertex and gena weakly and sparsely 
punctate. Occiput weakly and sparsely punctate. Occipital carina complete. Scutellum 
roundly convex in lateral view. Propodeum roundly convex in lateral view. Propodeal 
spiracle elongate (Fig. 10). Hind wing with vein cu-a intercepted above middle (Fig. 11). 
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Front and middle tarsus claws without an accessory tooth. S1 without a basal convexity 
and covered with some erect setae. Ovipositor tip with transverse ridges. 
Distribution. Palearctic, Oriental, and Nearctic Regions. 
Bionomics. Host unknown. 
 
Coleocentrus albitarsus Sheng & Sun, 2010 
(Figs 9a, 10a, 11a, 12a,)  
Coleocentrus albitarsus Sheng & Sun, 2010: 338. [Type locality: Zhouzhi, Shanxi, 
China.] 
Coleocentrus albitarsus: Yu et al., 2012. 
 
Female (n = 8). Body length 13.0–16.5 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.6 times as long as 
maximum length of eye in dorsal view. Clypeus 0.5 times as long as wide. Face 0.5–0.6 
times as long as wide, and rugose-punctate. MSL 0.8–0.9 times as long as BWM. 
OOL/OD = 2.1–2.6. POL/OD = 1.3–1.5. Antenna with 35–36 flagellomeres; first 
flagellomere 1.3 times as long as second flagellomere. 
 Mesosoma. Propleuron densely rugosed (Fig. 10a). Pronotum densely rugosed. 
Collar densely rugosed. Mesopleuron strongly rugosed. Subalar prominence rugosed 
(Fig. 10a). Mesoscutum densely punctate. Scutellum weakly punctate in dorsal view. 
Postscutellum strongly punctate. Metapleuron strongly rugosed (Fig. 10a). Propodeum 
strongly rugosed, and without distinct carinae. Fore wing length 11.5–14.5 mm. Areolet 
present. Vein cu-a distad to vein Rs&M (Fig. 11a). Hind femur 5.2–5.8 times as long as 
maximum depth in lateral view. Hind tibia 10.4–11.0 times as long as maximum depth 
in lateral view. First hind tarsomere 2.5–2.9 times as long as second one and 4.0–5.0 
times as long as longer hind tibial spur.  
Metasoma. T1 1.8–2.0 times as long as maximum width, 1.3–1.6 times as long 
as T2. T2 0.8–1.0 times as long as maximum width. T1-T8 densely punctate and matted 
(Fig. 12a). Ovipositor sheath 1.9–2.2 times as long as hind tibia.  
Coloration. Body black. Front and middle legs brown to yellowish brown. 
Second to fifth hind tarsomere yellowish-white. 
Male. Unknown.  
 
Specimens examined. China: 1♀ (holotype of C. albitarsus, photo images), Zhouzhi, 
Shanxi, 5 May 2009, L. Tao (GSFPM). Japan: 1♀, Koushu City, Yamanashi Pref., 17 
June 2008, T. Kidokoro (KPMNH); 1♀, Uwanohara, Nasushiobara City, Tochigi Pref., 
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28 May 2008, E. Katayama (KPMNH); 2♀, Utousawa, Nasushiobara City, Tochigi Pref., 
22–28 May 2008, T. Matsumura (MsT) (KPMNH); 1♀, Onuma, Nasushiobara City, 
Tochigi Pref., 6–15 June 2008, T. Matsumura (MsT) (KPMNH); 1♀, Hikagedaira, Gifu 
Pref., 11 June 1980, E. Nishida (OMNH); 1♀, Mt. Sobo, Miyazaki Pref., 10–12 May 
1967 (KU). 
Distribution. Japan (Honshu and Kyushu) new record, and China (Shanxi) (Sheng & 
Sun, 2010). 
Remarks. This species is distinguished from any other species of Coleocentrus by the 
combination of following character states: face rugose-punctate (Fig. 9a); T2 and T3 
densely punctate, and matted (Fig. 12a); mesopleuron weakly rugose; hind tarsus 
yellowish white. Japanese specimens were same to the holotype of C. albitarsus and 
well agreed with the original description. 
 
Coleocentrus chipsanii (Matsumura, 1911) 
(Figs 9b, 10b, 11b, 12b)  
Lytarmes chipsanii Matsumura, 1911: 97. [Type locality: Russia, Sakhalin] 
Coleocentrus chipsanii: Uchida, 1928: 30.  
Coleocentrus caliagtor: Uchida, 1934: 44. misdet. 
Coleocentrus caliagtor f. chipsanii: Uchida, 1934: 45. 
Coleocentrus chipsanii: Yu et al., 2012. 
 
Female (n = 2). Body length 15.0–16.0 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.6–0.8 times as 
long as maximum length of eye in dorsal view. Clypeus 0.5–0.6 times as long as wide. 
Face 0.6 times as long as wide. MSL 0.7–0.8 times as long as BWM. OOL/OD = 
2.4–2.6. POL/OD = 1.7. Antenna with 31–32 flagellomeres; first flagellomere 1.5–1.6 
times as long as second flagellomere. 
 Mesosoma. Propleuron densely rugosed. Pronotum densely rugosed. Collar 
densely rugosed. Mesopleuron rugose-punctate. Subalar prominence rugosed (Fig. 9a). 
Mesoscutum densely punctate. Scutellum punctate in dorsal view. Postscutellum 
strongly punctate. Metapleuron strongly rugosed (Fig. 10b). Propodeum weakly rugosed, 
and without distinct carinae. Fore wing length 13.5–14.0 mm. Areolet present. Vein cu-a 
little distad to vein Rs&M (Fig. 11b). Hind femur 6.0–6.8 times as long as maximum 
depth in lateral view. Hind tibia 10.0–11.0 times as long as maximum depth in lateral 
view. First hind tarsomere 2.3–2.5 times as long as second one and 5.0 times as long as 
longer hind tibial spur.  
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Metasoma. T1 1.6 times as long as maximum width, 1.3–1.4 times as long as 
T2. T2 0.7–0.8 times as long as maximum width. T1 weakly and sparsely punctate 
medially, and rugosed in both sides (Fig. 12b). T2-T8 weakly and densely punctate, but 
not matted (Fig. 12b). Ovipositor sheath 1.9–2.1 times as long as hind tibia.  
Coloration. Body black. Front and middle legs reddish brown.  
Male. Unknown. 
 
Specimens examined. Japan: 1F, Houougoya, Nirasaki City, Yamanashi Pref., 28–29. 
July 2012, T. Nakayama (KPMNH); 1F, Mt. Norikura-dake, Nagano Pref., 26. July 1979, 
K. Ohara (SEHU). 
Distribution. Japan (Hokkaido and Honshu), and China, Korea, and Far East Russia. 
Bionomics. Adults mainly fly in July. 
Remarks. This species can be easily distinguished from other Japanese species of 
Coleocentrus by the areolet of fore wing absent (Fig. 10b); mesopleuron weakly rugose 
(Fig. 11b); T2-T3 glossy (Fig. 12b).  
 
Coleocentrus exareolatus Kriechbaumer, 1894 
(Figs 9c, 10c, 11c, 12c) 
Coleocentrus exareolatus Kriechbaumer, 1894: 59. [Type locality: Romania.] 
Coleocentrus exareolatus: Meyer, 1930: 174; Roman, 1931: 12; Meyer, 1934: 266; 
Townes et al., 1965; Townes, 1971; Yu et al., 2012. 
 
Female (n = 11). Body length 15.0–16.0 mm. 
Head. Head 0.6–0.7 times as long as wide in dorsal view. Vertex 0.7–0.9 times 
as long as maximum length of eye in dorsal view. Clypeus 0.5 times as long as wide. 
Face 0.6–0.7 times as long as wide. MSL 0.8–0.9 times as long as BWM. OOL/OD = 
2.0–2.4. POL/OD = 1.3–1.5. Antenna with 33–36 flagellomeres; first flagellomere 
1.4–1.5 times as long as second flagellomere. 
 Mesosoma. Propleuron sparsely punctate. Pronotum sparsely punctate. Collar 
sparsely punctate. Mesopleuron weakly and sparsely punctate. Subalar prominence 
weakly punctate. Scutellum sparsely punctate in dorsal view. Mesoscutum weakly 
punctate. Postscutellum weakly punctate. Metapleuron punctate (Fig. 10c). Propodeum 
with posterior transverse carina. Area externa, basalis, dentipara, and superomedia 
confluent each other, and weakly rugosed. Area petioralis and postero-externa confluent, 
and polished. Fore wing length 12.0–14.0 mm. Areolet absent. Vein cu-a little distad to 
vein Rs&M (Fig. 11c). Hind femur 5.8–7.0 times as long as maximum depth in lateral 
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view. Hind tibia 11.3–13.4 times as long as maximum depth in lateral view. First hind 
tarsomere 2.4–2.7 times as long as second one and 4.0–5.0 times as long as longer hind 
tibial spur.  
Metasoma. T1 1.6–2.0 times as long as maximum width, 1.4–1.7 times as long 
as T2. T2 0.7–0.8 times as long as maximum width. T1 weakly and sparsely punctate 
medially (Fig. 12c). T2-T8 weakly and densely punctate, but not matted (Fig. 12c). 
Ovipositor sheath 2.3–3.1 times as long as hind tibia. 
Coloration. Body black. Front and middle legs yellowish brown. Hind leg 
brown. Apical margin of T1-T6 almost yellow, but sometimes black. 
Male (n = 3). Similar to female. Body length 12.0–15.0 mm. Face 0.8–0.9 times as long 
as wide. MSL 0.6–0.8 times as long as BWM. OOL/OD= 1.7–2.0. Antenna with 34–36 
flagellomeres; first flagellomere 1.2–1.3 times as long as second flagellomere. Fore 
wing: length 10.0–10.5 mm. Hind femur 6.0–8.0 times as long as maximum depth in 
lateral view. Hind tibia 12.0–15.0 times as long as maximum depth in lateral view. First 
hind tarsomere 2.0 times as long as second one and 4.0–6.0 times as long as longer hind 
tibial spur. T1 2.5–2.9 times as long as maximum width, 1.1–1.2 times as long as T2. T2 
1.5–2.1 times as long as maximum width. Face yellow.  
 
Specimens examined. Russian Far East: 1♀ (photo images), Kievka to the south of 
Lazo, Primorsky Kray, 22 June 1982, Romaikova, determined as C. exareolatus by D. R. 
Kasparyan (ZIS). Japan: 1♀, Bibaushi-zawa, Rubeshibe Town, Hokkaido, 13 June - 17. 
October 2001, K. Uesugi (EUM); 1♀, Mt. Hakaseyama, Showa Vill., Fukushima Pref., 
1–28 June 1998, T. Muroi (MsT) (MU); 1♀, Sugenuma, Katashina Vill., Gunma Pref., 3 
July 2011, T. Kurihara (KPMNH); 1♀, Mt. Hotakasan, Katashina Vill., Gunma Pref., 1 
August 2007, K. Watanabe (KPMNH); 2♂, Mt. Tanigawadake, Gunma Pref., 27 July 
1972, H. Takizawa (KU); 1♀, Syoubugahama, Nikko City, Tochigi Pref., 29 June 2013, 
T. Nakamura (KPMNH); 1♀, Kanayamadaira, Sudama Town, Hokuto City, Yamanashi 
Pref., 27–29 June 2008, unknown (FIT) (KPMNH); 1♂, Mt. Daibisatsu, Koshu City, 
Yamanashi Pref., 16 June 2007, H. Katahira (KPMNH); 1♀, Mt. Tenmoku, Tokyo Pref., 
22 May 2013, N. Kikuchi (OMNH); 1♀, Mt. Odaigahara, Nara Pref., 12. July 1958, I. 
Miyagi (EUM); 1♀, same locality, 2–12 July 2005, A. Kawazoe (OMNH); 1♀, Mt. 
Kurinodake, Kagoshima Pref., 3 May 1976, K. Tsuda (KU). 
Distribution. Japan (Hokkaido, Honshu, and Kyushu) new record, Belarus, Bulgaria, 
Germany, Hungary, Latvia, Poland, Romania, and Russia (Kamchatka Oblast, 
Khabarovsk Kray, Primorsky Kray, Sakhalin Oblast, and Sankt Petersburg) (Yu et al., 
2012). 
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Bionomics. Adults mainly fly in May to July. 
Remarks. This species is distinguished from any other species of Coleocentrus by the 
absence of areolet except for C. sp. B., but this species can be distinguished by 
following character states: mesopleuron weakly punctate; T1 long (1.1–1.5 times as 
long as wide); ovipositor sheath short (2.3–3.0 times as long as hind tibia). Japanese 
specimens well agreed with the original description and were identical to the authentic 
Russian specimen except for the coloration of hind legs. The Russian specimen had 
reddish brown hind coxa and femur, but those of Japanese specimens were sometimes 
brown to entirely black. 
 
Coleocentrus incertus (Ashmead, 1906) 
(Figs 9d, 10d, 11d, 12d) 
Calliclisis incertus Ashmead, 1906: 182. [Type locality: Japan, Hokkaido, Sapporo] 
Lytames sapporensis: Matsumura, 1911: 96. Synonymized by Townes, Momoi & 
Townes (1965). 
 
Female (n = 43). Body length 16.0–26.0 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.5–0.7 times as 
long as maximum length of eye in dorsal view. Clypeus 0.4–0.6 times as long as wide. 
Face 0.6 times as long as wide. MSL 0.9–1.0 times as long as BWM. OOL/OD = 
2.0–2.4. POL/OD = 1.1–1.6. Antenna with 36–40 flagellomeres; first flagellomere 
1.3–1.5 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate. Pronotum densely punctate. Collar 
weakly punctate. Mesopleuron weakly punctate. Subalar prominence weakly punctate 
(Fig. 9d). Mesoscutum strongly punctate. Scutellum sparsely punctate in dorsal view. 
Postscutellum sparsely punctate. Metapleuron rugose-punctate (Fig. 10d). Propodeum 
with posterior transverse carina. Area externa, basalis, dentipara, and superomedia 
confluent each other, and weakly rugosed. Area petioralis and postero-externa confluent, 
and polished. Fore wing length 15.0–22.5 mm. Areolet present. Vein cu-a little distad to 
vein Rs&M (Fig. 11d). Hind femur 6.2–7.7 times as long as maximum depth in lateral 
view. Hind tibia 11.0–15.8 times as long as maximum depth in lateral view. First hind 
tarsomere 2.4–2.7 times as long as second one and 4.8–5.8 times as long as longer hind 
tibial spur.  
Metasoma. T1 2.2–2.9 times as long as maximum width, 1.5–1.7 times as long 
as T2. T2 0.9 times as long as maximum width. T1 polished medially (Fig. 12d). T2-T8 
weakly and sparsely punctate, but not matted (Fig. 12d). Ovipositor sheath 2.4–3.0 
25 
 
times as long as hind tibia.  
Coloration. Body black (Fig. 5e). Antennal flagellum without a white band, 
brown in apex. Face yellow with black longitudinal line medially. Front and middle legs 
yellowish brown. Hind tarsus yellowish brown. Apical margin of T1-6 almost yellow. 
Male (n = 24). Similar to female. Body length 15.0–24.0 mm. Face 0.6–0.8 times as 
long as wide. MSL 0.6–0.8 times as long as BWM. OOL/OD = 1.8–2.0. Antenna with 
39–45 flagellomeres. First hind tarsomere 4.7–6.8 times as long as longer hind tibial 
spur. T1 3.8–4.9 times as long as maximum width, 1.2–1.5 times as long as T2. T2 
2.5–3.7 times as long as maximum width.  
 
Specimens examined. 1F, Takinoshita, Kuriyuama-cho, Hokkaido, 25. June – 16. July 
2009, A. Ueda (MsT) (OMNH); 1F, same locality, 16. July – 5. August 2009, A. Ueda 
(MsT) (OMNH); 1F, Kuriyama-cho, Hokkaido, 8–22. June 2007, A. Ueda (MsT) 
(OMNH); 1F, Hamamasu, Ishikari-shi, Hokkaido, 10. July 2012, M. Ito (NIAES); 1F, 
Shikotu-kohan, Ishikari-shi, Hokkaido, 25. June 1981, T. Tanaka (OMNH); 1F, 
Shirogane-spa., Kamikawa, Hokkaido, 7. July 1981, T. Tanaka (OMNH); 1F, Nukabira, 
Kamishihoro, Hokkaido, 18. June 1982, E. Nishida (OMNH); 1F, Kuobetsu-gawa, 
Yuni-cho, Sorachi, Hokkaido, 2–12. July 2007, N. Kuhara (MsT) (OMNH); 1F, same 
locality, 31. July 2011, E. Nishida (OMNH); 3F, Mitsumata, kamishihoro-cho, 
Hokkaido, 20. July 2014, N. Kikuchi (SEHU); 2F, Mt. Soranuma-dake, Sapporo-shi, 
Hokkaido, 14. June – 4. July 2007, A. Ueda (OMNH); 3F, same locality, 4–27. July 
2007, A. Ueda (MsT) (OMNH); 2F, Nopporo, Sapporo-shi, Hokkaido, 9. July 2012, M. 
Ito (KPMNH); 1F, Hitsujigaoka, Sapporo-shi, Hokkaido, 25. July – 1. August 2011, K. 
Konishi (MsT) (EU); 1F1M, Kawaratai, Nishimeya-mura, Aomori Pref., 12–21. June 
2013, T. Nakamura (MsT) (EU); 1M, same locality, 6–12. June 2013, T. Nakamura 
(MsT) (EU); 1F, same locality, 21–30. June 2013, T. Nakamura (MsT) (EU); 2M, 
Mamurogawa-machi, Mogami-gun, Yamagata Pref., 20. June 2012, Y. Matsubara & K. 
Fukuda (MsT) (NIAES); 1F, same locality, 15. July 2012, Y. Matsubara & K. Fukuda 
(MsT) (NIAES); 2F, Hotaka-san, Katashina-mura, Gunma Pref., 2. August 2007, T. Ban 
(KPMNH); 1F, Togari-sengen-yama, Oda, Tsukuba-shi, Ibaraki Pref., 31. May 2013, S. 
Shimizu (NIAES); 1F, Mt. Togari-sengen-yama, Tojoji, Tsuchiura-shi, Ibaraki Pref., 1. 
July – 5. August 2014, S. Shimizu (MsT) (NIAES); 2F, Sugadaira-kogen, Ueda-shi, 
Nagano Pref., 25. June – 13. July 2015, S. Shimizu (MsT) (NIAES); 1F, same locality, 1. 
August 2012, M. Ito (NSMT); 1F, Karei-kogen, Hase, Ina-shi, Nagano pref., 30. July 
2013, K. Watanabe (KPMNH); 1M, Ontake-san, Outaki-mura, Kiso-gun, Nagano Pref., 
8–9. August 2014, S. Shimizu (NIAES); 1F, Mt. Takao-san, Tokyo Pref., 2. June 1963, 
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M. Ishida (SEHU); 1F, same locality, 24. June 1966, M. Ishida (SEHU); 1M, same 
locality, 13. May 2012, N. Kikuchi (SEHU); 2M, Mt. Tenmoku-san, Okutama-cho, 
Tokyo Pref., 22. May 2013, N. Kikuchi (SEHU); 1M, same locality, 30. June 2013, N. 
Kikuchi (KPMNH); 2F1M, Mt. Amagi-san, Izu-shi, Shizuoka Pref., 3. June 2007, T. 
Ishizaki (NIAES); 1F6M, Amagi-toge, Kawazu-shi, Shizuoka Pref., 27. April 2013, A. 
Kosaki (emerged) (NIAES); 1F, Oosugidani, Miyagawa, Mie Pref., 7. July 2002, E. 
Nishida (OMNH); 2F, Oshibuchi, Minamiise-cho, Mie Pref., 18. May 2008, E. Nishida 
(OMNH); 1F, Mt. Syakagatake, Tostukawa-mura, Nara Pref., 28. June 2015, M. Ito 
(SEHU); 1F, Nakamachi, Nara-shi, Nara Pref., 13. June 2011, M. Ito (SEHU); 1F1M, 
same locality, 10. May 2015, M. Ito (OMNH); 1F, Mt. Odaigahara, Nara Pref., 19–20. 
July 1975, K. Mizuno (OMNH); 1M, Hanase-toge, Sakyo-ku, Kyoto Pref., 21. May 
2011, M. Ito (KPMNH); 1F, same locality, 23. June 2012, M. Ito (KPMNH); 1F, Niryo, 
Takastuki-shi, Osaka Pref., 9–26. May 2013, S. Fujie (MsT) (OMNH); 1M, Funakoshi, 
Sayo-cho, Sayo-gun, Hyogo Pref., 14. May 2011, S. Fujie (OMNH); 1F, Niiya, 
Kami-cho, Hyogo Pref., 16. June – 14. July 2013, M. Ito & S. Fujie (OMNH); 1M, Mt. 
Gomadan-zan, Ryujin, Ryujin-mura, Tanabe-shi, Wakayama Pref., 23. June 2012, S. 
Fujie (OMNH); 1M, Nakaoku, Saijo-shi, Ehime Pref., 5. May 2012, S. Fujie (OMNH); 
1M, Mt. Shiratori-yama, Yatsushiro, Kumamoto Pref., 22. May 2011, T. Kawano 
(SEHU); 1M, Mt. Kurodake, Kuju, Oita Pref., 8. May 1996, Y. Minami (NSMT); 1F, 
Waita, Tsushima Is., Nagasaki Pref., 10 June 2007, E. Nishida (OMNH); 1M, Oyama, 
Mizushima-cho, Tsushima Is., Nagasaki Pref., 7. May 2015, T. Kurihara (NIAES); 2F, 
Meboro Dam, Kamiagata-machi, Tsushima Is., Nagasaki Pref., 13. July 2015, T. 
Kawano (NSMT). 
Distribution. Japan (Hokkaido, Honshu, Sadogashima Is., Shikoku, Kyushu, and 
Tsushima Is. *), and Palearctic Region. * New record. 
Bionomics. Adults mainly fly in May to July. 
Remarks. This species widely distributed in the Palearctic Region. This species can be 
easily distinguished from other Japanese species of Coleocentrus by the following 
character states: Areolet of fore wing absent (Fig. 10d); mesopleuron strongly punctate 
(Fig. 11d); propodeum weakly rugose; T2 and T3 glossy (Fig. 12d); face entirely yellow 
or with a median black line (Fig. 12d). 
 
Coleocentrus sp. A  
(Figs 8a, b, 9e, 10e, 11e, 12e) 
Type series. Holotype: 1F, “Mt. Takaosan, Takao, Hachioji City, Tokyo Pref., Japan, 13. 
May 2012, K. Kikuchi leg.” (SEHU). 
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Paratypes: Japan. 1F, Mt. Mitakesan, Oume City, Tokyo Pref., 16 July 2007 Y. 
Matsubara (KPMNH); 1F, Mt. Odaigaharasan, Mie Pref., 25 May 1972, A. Nagatomi 
(SEHU); 1F, Hanase-toge, Kyoto Pref., 23 June 2012, M. Ito (OMNH); 1M, Koyama, 
Nose Town, Osaka Pref., 29. April 2013, S. Fujie (OMNH); 1F, Sasayama City, Hyogo 
Pref., 25 April 1983, H. Nishimoto (OMNH); 1F, Omogo-kei, Ehime Pref., 14. July 
1968, Y. Hori (EU); 3F, Komenono, Matsuyama City, Ehime Pref., 21. May 2005, K. 
Takasuka (EU); 1F, same locality, 29. May 2005, K. Takasuka (EU); 1F, same locality, 
May 2005, K. Takasuka (MsT) (EU). 
 
Female (n = 11). Body length 13.0–15.0 mm. 
Head. Head 0.6–0.7 times as long as wide in dorsal view. Vertex 0.5–0.6 times 
as long as maximum length of eye in dorsal view. Clypeus 0.4–0.5 times as long as wide. 
Face 0.6 times as long as wide. MSL 0.8–1.0 times as long as BWM. OOL/OD = 
1.9–2.4. POL/OD = 1.0–1.3. Antenna with 32–34 flagellomeres; first flagellomere 
1.4–1.5 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate. Pronotum densely punctate. Collar 
sparsely punctate. Mesopleuron weakly striate. Subalar prominence gurose-punctate 
(Fig. 9e). Mesoscutum strongly punctate.Scutellum punctate in dorsal view. 
Postscutellum smooth (Fig. 5a). Metapleuron rugose-punctate (Fig. 10e). Propodeum 
with posterior transverse carina. Area externa, basalis, dentipara, and superomedia 
confluent each other, and rugosed. Area petioralis and postero-externa confluent, and 
polished. Fore wing length 11.0–12.0 mm. Areolet present. Vein cu-a distad to vein 
Rs&M (Fig. 11e). Hind femur 5.4–6.2 times as long as maximum depth in lateral view. 
Hind tibia 9.0–10.0 times as long as maximum depth in lateral view. First hind 
tarsomere 2.3–2.5 times as long as second one and 3.5–4.3 times as long as longer hind 
tibial spur.  
Metasoma. T1 2.0–2.4 times as long as maximum width, 1.4–1.6 times as long 
as T2. T2 0.9–1.0 times as long as maximum width. T1 polished medially (Fig. 12e). 
T2-T8 weakly and sparsely punctate, but not matted (Fig. 12e). Ovipositor sheath 
1.4–1.6 times as long as hind tibia.  
Coloration. Body black. Face yellow with black longitudinal line medially. 
Front and middle legs yellowish brown. Hind leg brown. Second to fifth hind tarsus 
yellowish brown. Apical margin of T1 reddish brown. T2-T6 reddish brown. 
Male (n = 1). Similar to female. Face 0.7 times as long as wide. MSL 0.6 times as long 
as BWM. OOL/OD = 1.7. First hind tarsomere 2.0 times as long as second one. T1 2.8 
times as long as maximum width, 1.3 times as long as T2. T2 1.2 times as long as 
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maximum width. 
 
Distribution. Japan (Honshu and Shikoku). 
Bionomics. Adults mainly fly in August. 
Remarks. This species can be easily distinguished from other species of Coleocentrus 
by the following character states: Areolet of fore wing absent (Fig. 10e); propodeum 
strongly rugose ; metasomal tergite weakly and sparsely punctate (Fig. 12e). T2-T4 
reddish brown (Fig. 12e). 
 
Coleocentrus sp. B 
(Figs 8c, 9f, 10f, 11f, 12f) 
Type series. Holotype: 1F, “Kawaratai, Nishimeya-mura, Aomori Pref., Japan, 6–12. 
June 2013, T. Nakamura leg. (MsT)” (NIAES). 
Paratypes: Japan. 1F, Odanganaru, Mt. Hyonosen, Yabu-shi, Hyogo Pref., 16. June – 14. 
July 2013, M. Ito & S. Fujie (OMNH); 1F, Mt. Hekosan, Ono-shi, Fukui Pref., June 
2016, T. Tokuhira (KPMNH). 
 
Female (n = 3). Body length 10.0–11.0 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.6–0.7 times as 
long as maximum length of eye in dorsal view. Clypeus 0.5–0.6 times as long as wide 
(Figs 2d, 3d). Face 0.6 times as long as wide. MSL 0.8–0.9 times as long as BWM. 
OOL/OD = 1.9. POL/OD = 1.1–1.4. Antenna with 32–34 flagellomeres; first 
flagellomere 1.4 times as long as second flagellomere. 
 Mesosoma. Propleuron weakly punctate. Pronotum weakly rugosed. Collar 
smooth. Mesopleuron weakly striate. Subalar prominence smooth (Fig. 9f). 
Mesoscutum weakly punctate. Scutellum weakly punctate in dorsal view. Postscutellum 
weakly punctate. Metapleuron weakly rugosed (Fig. 10f). Propodeum with weak 
posterior transverse carina. Area externa, basalis, dentipara, and superomedia confluent 
each other, and weakly rugosed. Area petioralis and postero-externa confluent, and 
polished. Fore wing length 9.0–9.5 mm. Areolet absent. Vein cu-a distad to vein Rs&M 
(Fig. 11f). Hind femur 5.4–6.2 times as long as maximum depth in lateral view. Hind 
tibia 9.0–10.0 times as long as maximum depth in lateral view. First hind tarsomere 
2.3–2.5 times as long as second one and 3.5–4.3 times as long as longer hind tibial spur.  
Metasoma. T1 2.0–2.4 times as long as maximum width, 1.4–1.6 times as long 
as T2. T2 0.9–1.0 times as long as maximum width. T1 rugosed (Fig. 12f). T2-T8 
weakly and densely punctate, but not matted (Fig. 12f). Ovipositor sheath 2.0 times as 
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long as hind tibia.  
Coloration. Body black. Front and middle legs yellowish brown. Hind tibia and 
tarsus yellowish brown.  
Male. Unknown. 
 
Distribution. Japan (Honshu). 
Bionomics. Adults mainly fly in June to July. 
Remarks. This species can be easily distinguished from other species of Coleocentrus 
by the following character states: Areolet of fore wing absent; mesopleuron weakly 
striate; short T1; short ovipositor sheath. 
 
Key to the Japanese species of Coleocentrus (female) 
 
1. Areolet of fore wing absent (e.g. Fig. 10c).  
............... 2 
– Areolet of fore wing present (e.g. Fig. 10a).                         
  ................... 3 
2. Mesopleuron weakly striate (Fig. 11f); T1 short (1.1–1.5 times as long as wide); 
ovipositor sheath short (2.0 times as long as hind tibia). 
.......................... C. sp. B 
– Mesopleuron weakly punctate (Fig. 11c); T1 long (1.6–2.0 times as long as wide); 
ovipositor sheath long (2.3–3.0 times as long as hind tibia). 
                              ................... C. exareolatus Kriechbaumer 
3. Propodeum strongly rugose; metasomal tergite matted (e.g. Fig. 12a); 
.......................... 4 
– Propodeum weakly rugose; metasomal tergite glossy (e.g. Fig. 12d). 
                              ................... 5 
4. Face rugose-punctate (Fig. 9a); metasomal tergite densely punctate (Fig. 12a). 
Metasomal tergite entirely black; ovipositor sheath long (1.9–2.2 times as long as 
hind tibia).                     
  .......................... C. albitarsus Sheng & Sun 
– Face weakly and sparsely punctate (Fig. 9f); metasomal tergite weakly and sparsely 
punctate(Fig. 12f); ovipositor sheath long (1.4–1.6 times as long as hind tibia). 
T2-T6 reddish brown (Fig. 8a). 
                   ................... C. sp. A 
5. Mesopleuron weakly rugose (Fig. 11b); area petiolaris of propodeum clearly defined; 
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face entirely black (Fig. 9b); hind tarsus black.    
 .......................... C. chipsanii (Matsumura) 
– Mesopleuron strongly punctate (Fig. 11d); area petiolaris of propodeum confluent to 
area posteroexterna; face yellow with a median black marking (Fig. 9d); hind tarsus 
yellowish brown.                              
    ................... C. incertus (Ashmead) 
 
 
Genus Ishigakia Uchida, 1928 
Ishigakia Uchida, 1928: 33. Type species: Ishigakia exetasea Uchida by original 
designation. 
 
Diagnosis. Ishigakia is distinguished from other genera of Acaenitinae by the 
combination of the following character states: clypeus without transverse median ridge 
(Figs 14a, 15a); hind tarsal claws simple; occipital carina complete; upper tooth of 
mandible much smaller than lower tooth (Figs 14a, 15a); areolet of fore wing absent 
(Figs 14e, 15e); fore wing with vein rs-m far distad of vein 2m-cu (Figs 14e, 15e). 
Distribution. Palearctic, Oriental and Afrotropical Regions. 
Bionomics. Host unknown. 
 
Ishigakia albitarsa sp. nov. 
(Figs 13a, b, 14a-f) 
Holotype: ♀, “Mt. Daisen, Daisen-cho, Tottori Pref., Japan, 15 August 2011, K. 
Watanabe leg.” (KPMNH).  
Paratypes: Japan. 1♀, Mikata-kogen, Niiya, Kami-cho, Hyogo Pref., 26 June – 18 July 
2011, S. Fujie (MT) (OMNH); 1♂, Amagi, Shizuoka Pref., 12 June 1967, T. Kocha 
(KU). 
 
Female (n= 2). Body length: 7.0–8.0 mm. 
Head. 0.6 × as long as wide in dorsal view. Face 0.6–0.7 × as long as wide, 
strongly punctate and weakly convex (Fig. 14a). Clypeus 0.6 × as long as wide, without 
punctures. Frons sparsely punctate, with a median longitudinal carina (Fig. 14a). Malar 
space 1.5–1.7 × as long as basal width of mandible. Subocular groove present (Fig. 14a). 
Gena weakly and sparsely punctate. Occiput smooth. Occipital carina complete. 
OOL/OD = 1.6–1.7. POL/OD = 1.1–1.3. Antenna with 24 flagellomeres; first 
flagellomere 1.4 × as long as second flagellomere. 
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 Mesosoma (Fig. 14b, c). Propleuron densely punctate. Lateral area of pronotum 
densely punctate and transversely striated medially. Collar weakly punctate. 
Mesoscutum strongly punctate, with median longitudinal rugae. Scutellum sparsely 
punctate, weakly convex in lateral view. Subalar prominence striated. Metapleuron 
extensively punctate to rugose-punctate. Propodeum strongly carinate, roundly convex 
in lateral view (Fig. 14b). Area basalis, area externa, area dentipara and area 
superomedia weakly punctate. Area petiolaris polished. Propodeal spiracle elongate (Fig. 
14c). Fore wing: length 9.0 mm. Vein cu-a basad of vein M+cu (Fig. 14e). Vein 3rs-m 
opposite to vein 2m-cu (Fig. 14e). Hind wing with vein cu-a intercepted at above the 
middle (Fig. 14f). Hind femur 3.0–3.1 × as long as maximum depth in lateral view, 
without blunt ventral tooth. Hind tibia 8.3–9.3 × as long as maximum depth. First hind 
tarsomere 2.5–3.0 × as long as second, 2.3–2.7 × as long as inner spur. 
Metasoma (Fig. 14d). T1 1.8–2.0 × as long as maximum width, 2.5–2.7 × as 
long as T2. T2 0.5–0.6 × as long as maximum width. Tergite weakly punctate. Ventral 
swelling of S1 without erect setae. Ovipositor sheath 1.3 × as long as hind tibia.  
Coloration (Fig. 13a). Black. Antennal flagellum yellowish brown subapically. 
Inner margin of eye and 2–5 hind tarsomeres yellowish white. Clypeus, basal area of 
mandible, and fore and middle legs brown. Fore wing with two discrete dark markings 
below the stigma and apically; apical dark mark round, not reaching vein Cu1a (Fig. 
14e). 
Male (n=1). Similar to female except as follows. Body brownish black (Fig. 13b). 
Clypeus 0.4 × as long as wide. Malar space 1.4 × as long as basal width of mandible. 
Antenna with 27 flagellomeres; first flagellomere 1.3 × as long as second flagellomere. 
Hind femur 3.9 × as long as maximum depth in lateral view. Hind tibia 10.0 × as long as 
maximum depth. Area externa and area dentipara rugose. First hind tarsomere 2.4 × as 
long as second, 2.8 × as long as inner spur. T1 2.3 × as long as maximum width, 2.0 × 
as long as T2. T2 0.8 × as long as maximum width. Male terminalia was not observed 
due to limited number of specimens. 
 
Distribution. Japan (Honshu). 
Bionomics. Adults mainly fly in June to August. 
Remarks. Three species, I. alaica Sheng & Sun, 2010 from mainland China, I. 
albitarsa sp. nov. Ito & Maeto from Japan and I. wahlbergii (Roman, 1910) from South 
Africa, are distinct from any other species of Ishigakia in the small body size (7–10 mm 
in length) as well as having two dark markings on fore wing (below the stigma and at 
the apex, Fig. 2e). In the remaining Ishigakia, the body length is more than 10 mm and 
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the fore wing at most has an apical marking. This new species most resembles I. alaica 
from China, but is distinguished from it by the body coloration shown in the key below. 
 
Ishigakia exetasea Uchida, 1928 
(Figs 13c, d, 15a-h) 
Ishigakia exetasea Uchida, 1928: 33. Lectotype: Japan, Ishigaki Is. 
Ishigakia exetasea: Kusigemati, 1987: 32; Kusigemati, 1991: 46. 
 
Female (n= 8). Body length: 11.5–13.0 mm. 
Head. 0.6 × as long as wide in dorsal view. Face 0.7 × as long as wide, strongly 
and densely punctate, and weakly convex (Fig. 15a). Frons weakly punctate, with a 
median longitudinal carina (Fig. 15a). Clypeus 0.7 × as long as wide, without punctures. 
Malar space 1.1–1.3 × as long as basal width of mandible. Subocular groove present 
(Fig. 15a). Mandible striated except for apex (Fig. 15a). Gena weakly sparsely punctate. 
Occiput smooth. OOL/OD = 1.6–1.9. POL/OD = 0.9–1.1. Antenna with 31 or 32 
flagellomeres; first flagellomere 1.3–1.4 × as long as second flagellomere. 
 Mesosoma (Fig. 13b, c). Propleuron densely punctate. Lateral area of pronotum 
densely punctate and transversely striated medially. Collar densely punctate. 
Mesoscutum strongly and densely punctate. Scutellum sparsely punctate, weakly 
convex in lateral view. Metapleuron sparsely punctate. Propodeum strongly carinate, 
roundly convex in lateral view (Fig. 15b). Area basalis polished. Area externa, area 
dentipara and area superomedia punctate. Area petiolaris polished. Propodeal spiracle 
elongate (Fig. 15b). Fore wing: length 11.5–13.0 mm. Vein cu-a basad of vein M+cu 
(Fig. 15e). Vein 3rs-m distad of vein 2m-cu (Fig. 15e). Hind wing with vein cu-a 
intercepted above the middle (Fig. 15f). Hind femur 3.3–3.9 × as long as maximum 
depth in lateral view, with a blunt ventral tooth. Hind tibia 10.2–10.6 × as long as 
maximum depth. First hind tarsomere 3.2–3.4 × as long as second, 2.4–2.8 × as long as 
inner spur. 
Metasoma (Fig. 15d). T1 1.9–2.4 × as long as maximum width, 1.9–2.4 × as 
long as T2. T2 1.0–1.1 × as long as maximum width. Tergites weakly punctate. Ventral 
swelling of S1 with erect setae. Ovipositor sheath 1.4–1.5 × as long as hind tibia.  
Coloration (Fig. 13c). Yellowish brown. Antennal flagellum without a white 
band. Apical part of mandible, hind fifth tarsomere and hind tarsus claws brown. 
Mesosoma and metasoma with many brown markings. Fore wing with a dark marking 
on apical margin (Fig. 15e). 
Male (n=30). Similar to females except as follows. Body length: 10.5–11.0 mm. Face 
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0.6–0.7 × as long as wide. Clypeus 0.6 × as long as wide. Malar space 1.3–1.5 × as long 
as basal width of mandible. Antenna with 32–34 flagellomeres; first flagellomere 
1.2–1.4 × as long as second flagellomere. Hind femur 3.4–4.0 × as long as maximum 
depth in lateral view. Hind tibia 9.0–10.2 × as long as maximum depth. Area externa 
and area dentipara rugose. First hind tarsomere 2.7–3.0 × as long as second, 2.7–3.0 × 
as long as inner spur. T1 3.3–3.4 × as long as maximum width, 1.7–2.0 × as long as T2. 
T2 1.4–1.9 × as long as maximum width.  
Genitalia (n=3). Subgenital plate pentagonal with a basal angle obtuse (Fig. 
15g), its length ca. 0.9 × as long as aedeagus. Paramere short, basal part strongly 
projected toward the base of subgenital plate (Fig. 15h). Aedeagus gently curved in 
lateral view, its penis valve ca. 1.3 × as long as basal apodeme. 
 
Specimens examined. Japan, Okinawa Pref.: 1♂ (lectotype of Ishigakia exetasea), 
Ishigaki Is., August 1922, S. Hirayama (SEHU); 2♂, Mt. Omoto-dake, Ishigaki Is., 18 
April 1978, E. Nishida (OMNH); 2♂, Mt. Buzama-dake, Ishigaki Is., 11 May 2014, M. 
Ito (SEHU); 3♂, Uehara, Iriomote Is., 3 May 1980, E. Nishida (KPMNH); 5♂; same 
locality, 4 May 1980, E. Nishida (SEHU); 1♀2♂, same locality, 16–18 May 2013, Y. 
Nakatani (NSMT); 1♀, same locality, 15 May 2014, M. Ito (OMNH); 4♀7♂, Funaura, 
Iriomote Is., 5 May 1980, E. Nishida (SEHU); 1♂, same locality, 12 May 2008, T. Ban 
(KPMNH); 1♂, Urauchi-gawa, 13 May 2008, K. Watanabe (KPMNH); 1♀1♂, same 
locality, 22 May 2011, K. Watanabe (KPMNH) (Genbank accession number AB932955, 
Ito & Maeto, 2014); 1♂, Otomi-rindo, Iriomote Is., 20 May 2007, T. Ban (KPMNH); 1
♂, same locality, 11 May 2008, K. Watanabe (KPMNH); 1♂, Komi, Iriomote Is., 11 
May 2008, T. Ban (KPMNH); 1♂, Maera-gawa, Iriomote Is., 2 May 2007, H. Kawai 
(KPMNH); 1♀, Iriomote, Iriomote Is., 16–18 May 2013, Y. Nakatani (NSMT). 
Distribution. Japan (Ryukyus: Ishigaki Is. and Iriomote Is.*), Taiwan (Kusigemati, 
1987, 1991). * New record. 
Bionomics. Adults were mainly collected in May. Females and males were observed 
visiting Japanese silvergrass (Miscanthus sinensis Andersson), along forest edges or in 
the ridges between sugarcane fields, and some females tapping (Fig. 16) and inserting 
the ovipositor into small clefts on withered silvergrasses on Ishigaki Is. in May, 2014.  
Remarks. The females of this species are described here for the first time, and have a 
short ovipositor, less than twice as long as hind tibia, as in many other congeners 
(Roman, 1910; Sheng & Sun, 2010) except for I. maculata (Sun & Sheng, 2009). 
 
Key to the world species of Ishigakia  
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(modified from Wang, 1983) 
 
1. Body black. 
............... 2 
- Body yellowish brown. 
............... 8 
2. Fore wing without dark marking. 
............... 3 
- Fore wing with one or two dark markings. 
............... 5 
3. Hind leg entirely black. China (Fujian and Hubei). 
............... I. nigra Wang 
- Hind femur at least with a yellow part. 
............... 4 
4. Hind femur black except for the apical yellowish brown area. Taiwan and India. 
............... I. alecto (Morley) 
- Hind femur yellowish brown except for the apical black area. Primorsky. 
............... I. nigripes (Meyer) 
5. Fore wing with an apical dark marking. China (Jiangxi and Sichuan). 
............... I. maculata Sun & Sheng 
- Fore wing with two dark markings. 
............... 6 
6. Apical black marking of fore wing extending downwards; black marking below the 
stigma rounded. South Africa. 
............... I. wahlbergi (Roman) 
- Apical black marking of fore wing rounded and not extending downwards; black 
marking below the stigma extending to vein Cu1a. 
............... 7 
7. Head black; female antennal flagellum yellowish brown subapically but without a 
white band. Japan (Honshu). 
............... I. albitarsa sp. nov. 
- Head reddish brown with some black markings; female antennal flagellum with a 
distinct white band subapically. China (Jiangxi). 
............... I. alaica Sheng & Sun 
8. Vein Rs&M distad to the vein cu-a intercepted near the middle. 
............... 9 
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- Vein Rs&M opposite to the vein cu-a intercepted above the middle. 
............... 10 
9. Area superomedia longer than wide. China (Sichuan). 
............... I. tertia Momoi 
- Area superomedia wider than long. China (Guangxi). 
............... I. rufa Sheng & Sun 
10. Area basalis wider than long; areas superomedia and petiolaris divided by a 
transverse carina. Japan (Ryukyus). 
............... I. exetasea Uchida 
- Area basalis longer than wide; area superomedia confluent with area petiolaris. 
............... 11 
11. T1 3.2 times as long as wide; subgenital plate far beyond of the apex of metasomal 
tergite. China (Yunnan). 
............... I. longipedis Wang 
- T1 2.5 times as long as wide; subgenital plate shorter than the apex of metasomal 
tergite. China (Sichuan). 
............... I. corpora Wang 
 
The type species of Ishigakia, I. exetasea, has a short ovipositor as is the case in many 
other congeners. It has been observed visiting Japanese silvergrass (Miscanthus 
sinensis) probably to oviposit into the withered stalks. The subfamily Acaenitinae 
usually has a long ovipositor to lay eggs on wood-boring hosts in fallen or standing 
dead trees (e. g., Shaw et al., 1989). In contrast, the short ovipositor of I. exetasea and 
other Ishigakia species is probably an adaptation for the oviposition on unknown hosts 
within slender stalks such as Miscanthus grasses. 
Ishigakia arbitarsa sp. nov. from Japan (Honshu) has two unusual character 
states, i. e., two dark markings on fore wing and small body size (< 10 mm in length), in 
common with I. alaica from mainland China and I. wahlbergi from South Africa. Such a 
disjunct distribution of these presumably closely related species likely indicates recent 
dispersion of Ishigakia from Asia to Africa, because this genus (except for I. wahlbergi) 
and its most related genus Yamatarotes Uchida (Ito & Maeto, 2014) are mainly 
distributed in East Asia and its neighboring areas. However, the current distribution of 
Ishigakia may be due to the geographical range of the grasses Miscanthus (see above), 
originally confined to the areas from East Asia to South Africa (Meyer, 2015). More 
investigation is needed on the bionomics and phylogeny of Ishigakia and its relatives to 
understand the biogeographical history of this small but curious genus. 
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Genus Jezarotes Uchida, 1928 
 
Jezarotes Uchida, 1928: 30. Type species: Jezarotes tamanukii Uchida by original 
designation. 
 
Diagnosis. According to Townes et al. (1965), Jezarotes is distinguished from other 
genera of Acaenitinae by the combination of the following character states: clypeus with 
a preapical ridge, hind tarsal claws simple, the median lobe of mesoscutum strongly 
projecting forward, and the upper tooth of mandible much smaller than lower tooth (Fig. 
18a). 
Distribution. Eastern Palearctic and Oriental Regions. 
Bionomics. J. tamanukii uses cerambycid host species, Mesosa hirsute (Kusigemati, 
1981). 
Remarks. Two Oriental species, J. apicalis (Sonan, 1936) from Taiwan and J. mitai sp. 
nov. from Laos, are distinct from the Palearctic species in the hind femur without a 
blunt ventral tooth. 
 
Jezarotes tamanukii Uchida, 1928 
(Figs 17a-h, 18a-h, 19a-c) 
Jezarotes tamanukii Uchida, 1928: 31. Lectotype: Japan, Chuzen-ji. 
Jezarotes yamatonis Uchida, 1928: 32. Lectotype: Sanjodake, Yamato. New synonym. 
Jezarotes tetragonis Lee & Lee, 2009: 500. Holotype: Korea, Gyeongnam Prov. Jirisan 
Jangdanggol. New synonym. 
 
Female (n= 12). Body length: 11.0–14.0 mm (12.0 mm in the lectotype of J. 
tamanukii). 
Head. 0.6–0.7 × as long as wide in dorsal view. Clypeus 0.6 × as long as wide, 
strongly punctate. Face 0.6–0.9 × as long as wide, strongly and densely punctate, and 
weakly convex (Fig. 18a). Frons weakly and densely punctate, with a median 
longitudinal carina (Fig. 18a). Malar space 0.9–1.0 × as long as basal width of mandible. 
Subocular groove present (Fig. 18a). Mandible striated except for apex (Fig. 18a). 
Vertex and gena weakly and sparsely punctate. Occiput sparsely punctate. Occipital 
carina complete. OOL/OD = 1.4–1.6. POL/OD = 1.4–1.6. Antenna with 33–36 
flagellomeres; first flagellomere 1.2–1.4 × as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate. Lateral area of pronotum densely 
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punctate and transversely striated medially. Lateral part of collar punctate. Median lobe 
of mesoscutum weakly and densely punctate. Lateral lobe of mesoscutum sparsely 
punctate. Scutellum sparsely punctate, weakly convex in lateral view and forming a 
square to pentagon in dorsal view (Figs 19a-c). Metapleuron extensively and strongly 
punctate (Fig. 18b). Propodeum weakly carinate, roundly convex in lateral view (Fig. 
18b). Area externa of propodeum rugose and polished. Area dentipara punctate. 
Propodeal spiracle elongate (Fig. 18b). Fore wing: length 9.0–12.5 mm. Areolet absent 
(Fig. 18c). Vein cu-a basad of vein M+cu (Fig. 18c). Vein 3rs-m distad of vein 2m-cu 
(Fig. 18c). Hind wing with vein cu-a intercepted middle, but some× above or below 
(intercepted above the middle in the lectotype of J. tamanukii) (Fig. 18d). Hind femur 
2.9–3.2 × as long as maximum depth in lateral view, with a blunt ventral tooth. Hind 
tibia 10.0–11.2 × as long as maximum depth. First hind tarsomere 2.2–2.5 × as long as 
second one, 2.4–2.8 × as long as inner spur. 
Metasoma. T1 1.9–2.5 × as long as maximum width, 1.8–2.1 × as long as T2. 
T2 0.7–0.8 × as long as maximum width. T1 polished. Other tergites weakly punctate. 
Ovipositor sheath 2.1–2.3 × as long as hind tibia.  
Coloration. Black (Fig. 17a-h). Antennal flagellum with a white band. Inner 
margin of eye, tegula, hind corner of pronotum, scutellum, postscutellum and 
propodeum more or less tinged right yellow. Front and middle legs, hind trochanter, 
hind trochantellus, apical 2/3 of hind tarsus yellowish brown. Face, frons, gena, clypeus, 
mesosoma, dorsal area of hind coxa and basal area of tergites usually black, but more or 
less yellow in some specimens (face yellow though black medially in the lectotype of J. 
tamanukii). Fore wing with a black marking on apical margin (Fig. 18c). 
Male (n=11). Similar to females except as follows. Body length: 11.0–14.5 mm (13.0 
mm in the lectotype of J. yamatonis). Clypeus 0.5–0.6 × as long as wide. OOL/OD = 
1.1–1.4. POL/OD = 1.1–1.6. Antenna with 37–41 flagellomeres (41 flagellomeres in the 
lectotype of J. yamatonis). Hind femur 2.9–4.7 × as long as maximum depth in lateral 
view. Hind tibia 8.4–11.8 × as long as maximum depth. Area externa and area dentipara 
rugose. First hind tarsomere 2.0–2.9 × as long as second one, 2.4–3.3 × as long as inner 
spur. T1 2.3–2.8 × as long as maximum width, 1.8–2.2 × as long as T2. T2 0.8–1.0 × as 
long as maximum width. More light-colored than females, T1 some× entirely yellow 
and the lateral to ventral area of hind coxa some× yellow (lateral to ventral area yellow 
and dorsal area brown to black in the lectotype of J. yamatonis). 
Genitalia (n=4). Subgenital plate pentagonal with a basal angle obtuse (Fig. 
18h), its length ca. 0.7 × as long as aedeagus. Paramere short, basal part strongly 
projected toward the base of subgenital plate (Figs 18e, f). Aedeagus gently curved, its 
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penis valve ca. 1.5 × as long as basal apodeme (Fig. 18g). 
 
Specimens examined. Japan: 1♀ (lectotype of Jezarotes tamanukii), Chu-zenji (Tochigi 
Pref.), 16. July 1924, E. Gallois (SEHU); 1♂ (lectotype of Jezarotes yamatonis), 
Sanjogadake, Yamato (Nara Pref.), 8. August 1913, T. Issiki (SEHU); 2♀2♂, Mt. 
Itsubo-yama, Sadogashima Is., Niigata Pref., 2. August 2012, N. Kikuchi (Jtm3, Jtm4, 
Jtm5) (OMNH); 2♀, Maruno Town, Nirasaki City, Yamanashi Pref., 26. June – 20. July 
2007, K. Hosoda (MT) (OMNH); 1♀, Daimon, Nagawa Town, Nagano Pref., 27. 
August 2012, S. Fujie (NSMT); 2♀1♂, Mt. Kobo-yama, Hadano City, Kanagawa Pref., 
28. June 2008, K. Watanabe (KPMNH); 1♀3♂ , Miyazuma-kyo, Suizawa Town, 
Yokkaichi City, Mie Pref., 22. June 2014, Y. Shinogi (Jtm10, Jtm11, Jtm12, Jtm13) 
(EUM); 1♂, Ohora, Tsu City, Mie Pref., 24. August 2011, E. Nishida (OMNH); 3♀3♂, 
Mt. Hyonosen, Yabu City, Hyogo Pref., 14. July 2013, M. Ito (Jtm2, Jtm6, Jtm7, Jtm8, 
Jtm9) (SEHU); 2♀, Niiya, Kami Town, Hyogo Pref., 26. June – 18. July 2011, S. Fujie 
(MT) (KPMNH); 1♀, same locality, 16. June – 14. July 2013, M. Ito & S. Fujie (MT) 
(OMNH); 1♀, Hiraoka Park, Higashi-osaka City, Osaka Pref., 13. June 2012, S. Fujie 
(NIAES); 2♀1♂, Niryo, Takatsuki City, Osaka Pref., 26. May – 13. July 2013, S. Fujie 
(MT) (NSMT); 2♀, same locality, 30. June – 4. July 2013, S. Fujie (MT) (NIAES); 3♀, 
Mt. Syakagatake, Totsukawa Vill., Nara Pref., 10. August 2013, M. Ito (Jym2, Jtm1) 
(KPMNH); 3♂, same locality, 20. July – 11. August 2013, S. Fujie & T. Hirooka (MT) 
(Jym1, Jym3) (OMNH); 1♀, Kimi-toge, Kawachinagano City, Osaka Pref., 18. July 
2004, R. Matsumoto (OMNH); 1♀, Koyodai, Hashimoto City., Wakayama Pref., 18. 
July 2004, R. Matsumoto (OMNH); 1♂ , Momigi, Gokanosyo, Yatsushiro City, 
Kumamoto Pref., 13 August 2011, T. Kawano (NSMT); 1♀, Uchizume, Minami-osumi 
Town, Kagoshima Pref., 7. August 2011, T. Kawano (NIAES).  
Distribution. Japan (Hokkaido, Honshu, Sadogashima Is., Shikoku, and Kyushu), 
Korea and Far East Russia (Primorsky). 
Bionomics. Adults fly in July to August in Japan. A cerambycid host species, Mesosa 
hirsuta, was reported by Kusigemati (1981). 
 
 
Key to the world’s species of Jezarotes  
(modified from Lee & Lee, 2009) 
 
1. Hind femur without a blunt ventral tooth. 
............... 2 
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- Hind femur with a blunt ventral tooth. 
............... 4 
2. Fore wing without a brownish blot below stigma. China. 
............... J. yanensis Sheng & Sun 
- Fore wing with a brownish blot below stigma. 
............... 3 
3. Antennal flagellum with a white band; ventral swelling of S1 only weakly projecting; 
apical dark mark of fore wing extended downward and reaching vein Cu1a; subgenital 
plate of female reaching far beyond abdominal apex. Taiwan. 
............... J. apicalis (Sonan) 
- Antennal flagellum without a white band; ventral swelling of S1 strongly projecting; 
apical dark mark of fore wing round shaped and not reaching vein Cu1a; subgenital 
plate of female reaching abdominal apex. Laos. 
............... J. mitai sp. nov. 
4. Epicnemial carinae broadly interrupted in the middle; trochanter and trochantellus of 
hind leg brown. Korea. 
............... J. dentatus Lee and Lee 
- Epicnemial carinae complete, not interrupted in the middle; trochanter and 
trochantellus of hind leg yellow. 
............... 5 
5. Vein rs-m distad of 2m-cu by 0.7 × its length; stigma brown; T1 1.8 × as long as 
width of its apex. China. 
............... J. levis Sheng 
- Vein rs-m distad of 2m-cu by 1.2 × its length; stigma black; T1 1.9–2.8 × as long as 
width of its apex. Japan, Korea, Far East Russia. 
............... J. tamanukii Uchida 
 
I found no morphological differences between the lectotype and other Japanese 
specimens of J. tamanukii and the male lectotype of J. yamatonis, except for body 
coloration. The mesopleuron, metapleuron, hind coxa, hind femur, and T1 were black 
with or without yellow markings in J. tamanukii, but were yellow with some brown 
markings in J. yamatonis. The genetic distance between typical specimens of J. 
tamanukii (Jtm1–13) and the light-colored specimens (Jym1–3) was less than 2.0% 
(Table 2) and showed a compact cluster of all of the specimens in the NJ tree (Fig. 43). 
In addition, several subclades corresponded to localities not to color forms. Therefore, 
we conclude that J. yamatonis is the junior synonym of J. tamanukii. 
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 Lee & Lee (2009) described a new species, J. tetragonis from Korea, which is 
characterized by its tetragonal scutellum and slender T1 (2.5 times as long as wide). 
However, some Japanese specimens of J. tamanukii have the same tetragonal scutellum 
(Figs 19a-c) and rather slender T1 (1.9–2.5 times as long as maximum width) as seen in 
J. tetragonis. No other morphological differences that might distinguish between them 
are recognized. Moreover, in the results of our mtCOI analysis, a Japanese specimen of 
J. tamanukii (Jtm7) with the characteristics of J. tetragonis was included in the same 
clade as J. tamanukii. Therefore, we conclude that J. tetragonis is also a junior synonym 
of J. tamanukii. I provide an updated key to the world’s species of Jezarotes, which 
includes a new species from Laos, which is described below. 
 
Genus Metachorischizus Uchida, 1928 
 
Metachorischizus Uchida, 1928: 35. Type species: Metachorischizus unicolor Uchida by 
original designation. 
 
Diagnosis. According to Townes (1971), this genus can be distinguished from other 
genera of the Acaenitinae by the combination of following characters: propodeum with 
carinae obscured or replaced by strong and irregular wrinkles (Fig. 4); exposed portion 
of labrum 0.3–0.4 times as long as wide (Fig. 1); bullae of vein 2m-cu close together 
(Fig. 3); hind tarsal claws simple. 
Distribution. Palearctic and Oriental Regions. 
Bionomics. Host unknown. 
 
Metachorischizus unicolor Uchida, 1928 
(Fig. 20a-h) 
Metachorischizus unicolor Uchida, 1928: 35. [Type locality: Japan, Nara Pref., 
Odaigahara]  
Siphimedia unicolor: Cushman, 1933: 12; Uchida, 1934: 51. 
Metachorischizus unicolor: Momoi, 1970: 395. (misidentification of Spilopteron luteum 
Uchida). 
 
Female (n=5). Body length: 13.0–17.5 mm. 
Head. 0.6 times as long as wide in dorsal view. Clypeus 0.7–0.8 times as long 
as wide, sparsely punctate, lower margin slightly concave with a weak median 
projection (Fig. 20a). Face 0.6–0.7 times as long as wide, punctate and weakly convex. 
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Frons punctate dorsally, with a median longitudinal carina (Fig. 20a). Malar space 1.0 
times as long as basal width of mandible. Subocular groove present. Mandible 
transversely striate except for apex (Fig. 20a). Lower tooth of mandible longer than 
upper tooth. Vertex and gena finely and sparsely punctate. Occiput smooth. Occipital 
carina complete. Minimum distance between lateral ocellus and margin of eye 1.6–2.0 
times as long as maximum diameter of lateral ocellus. Minimum distance between each 
lateral ocellus 1.1–1.3 times as long as maximum diameter of lateral ocellus. Antenna 
with 33–34 flagellomeres. First flagellomere 0.7–0.8 times as long as second 
flagellomere. 
Mesosoma. Lateral area of pronotum densely punctate and transversely striate 
medially. Collar sparsely punctate. Mesoscutum sparsely punctate, with notaulus. 
Scutellum weakly convex in lateral view, sparsely punctate, with lateral carina on basal 
0.5 (Fig. 20b). Propodeum covered with irregular wrinkles (Fig. 20d). Propodeal 
spiracle elongate (Fig. 20d). Fore wing length 13.0–15.5 mm. Areolet absent (Fig. 20c). 
Vein cu-a basal to vein Rs&M. Vein 3rs-m slightly basad of vein 2m-cu (Fig. 20c). Hind 
wing with vein cu-a intercepted near middle. Hind femur 2.9–3.4 times as long as 
maximum depth. Hind tibia 8.4–9.0 times as long as maximum depth. Hind first 
tarsomere 2.3–2.7 times as long as second hind tarsomere and 2.5–3.0 times as long as 
longer hind tibial spur.  
Metasoma. Polished and sparsely punctate. First tergite 2.3–2.5 times as long 
as maximum width, 1.9–2.0 times as long as second tergite. Second tergite 0.7–0.8 
times as long as maximum width. First sternite basally with a sharp ventral projection 
with some erect setae (Fig. 20d). Ovipositor sheath 2.0–2.3 times as long as hind tibia 
and 0.9–1.0 times as long as fore wing. 
Coloration. Yellowish-brown except for hind tarsus dark brown. Fore wing 
more or less tinged with blackish-brown along apical margin (Fig. 20c). Metasomal 
tergites sometimes partly tinged with brown. 
Male (n=19). Similar to female. Minimum distance between lateral ocellus and margin 
of eye 1.5–1.7 times as long as maximum diameter of lateral ocellus. Minimum distance 
between each lateral ocellus 0.6–0.8 times as long as maximum diameter of lateral 
ocellus. Antenna with 35 flagellomeres. Hind tibia 8.3–9.4 times as long as maximum 
depth. First metasomal tergite 2.4–2.6 times as long as maximum width, 1.6–1.8 times 
as long as second metasomal tergite. Second metasomal tergite 0.9–1.0 times as long as 
maximum width. Subgenital plate pentagonal with basal angles obtuse (Fig. 20e), its 
length as long as aedeagus. Paramere short, basal part strongly projected toward base of 
subgenital plate (Fig. 20f, g). Aedeagus gently curved, its penis valve ca. 2.0 times as 
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long as basal apodeme (Fig. 20h).  
 
Specimens examined. Japan: 1F (holotype of M. unicolor), Mt. Odaigahara-yama, Nara 
Pref., 10. August 1913, T. Issiki (SEHU); 1M, Kasuga-yama, Nara Pref., 9. July 2008, O. 
Okamura (OMNH); 1F, Mt. Tenjin, Sakurai city, Nara Pref., 10. August 2003, 1F, same 
locality, 15. September 2003, K. Harusawa (OMNH); 2M, Sayo town, Hyogo Pref., 24. 
July – 14. August 2010, (Malaise trap), 1M, same locality, 28. August – 5. September 
2010, (Malaise trap), (OMNH); 2M, Kuroson, Kochi Pref., 29. July 1960, M. Miyatake 
(EU); 1F1M, Youra, Sagara vill., Kumamoto Pref., 23. August 2012, R. Matsumoto 
(OMNH); 1M, Nagata, Yakushima Is., Kagoshima Pref., 28. June 2012 (NSMT), 2M, 
same locality, 29. June 2012 (NSMT), 6M, same locality, 2. July 2012, M. Ito (3M 
SEHU, 3M KPMNH); 1F1M, Hanyama, Yakushima Is., Kagoshima Pref., 28. June – 30. 
July 2007, T. Yamauchi (Malaise trap) (KPMNH); 2M, Miyanoura, Yakushima Is., 
Kagoshima Pref., 21. June – 11. August 1999, T. Murata (Malaise trap) (MU); 1M, 
Wase-toge, Amami-Oshima Is., Kagoshima Pref., 22. June 2010, A. Shimizu (TMU). 
Distribution. Japan (Honshu, Shikoku※, Kyushu※, Yakushima Is.※, and 
Amami-Oshima Is.). ※New record. 
Bionomics. In Yakushima Is., all specimens were collected in mixed forests of Japanese 
cedar (Cryptomeria japonica) and broad-leaved evergreen trees. They were flying 
mainly at the forest edge from around 11:00 A.M. to 3:00 P.M. and some stayed on the 
trunks of dead broad-leaved trees. 
Remarks. This species superficially resembles S. luteum in the yellowish-brown body 
color but it is easily distinguished from S. luteum by the first metasomal sternite with a 
sharp projection basally (Fig. 20d), the broad hind femur, 2.7–3.0 times as long as wide 
in lateral view (3.5–4.1 times in S. luteum), and the long ovipositor sheath, 2.0–2.1 
times as long as hind tibia (1.6–1.8 times in S. luteum), as well as by the generic 
character states proposed by Townes (1971). Metachorischizus unicolor is similar to the 
other two described species of Metachorischizus; it can be distinguished from M. rufus 
(Cushman, 1933) by the first metasomal sternite with a sharp projection basally (Fig. 
20d) (simply convex in profile in M. rufus) (Chiu, 1971; Townes, 1971), and fore wing 
vein 3rs-m slightly basad of vein 2m-cu (Fig. 20c) (vein 3rs-m opposite to vein 2m-cu 
in M. rufus), and from M. melanotarsus Wang, 1989, by the hind tibia entirely 
yellowish-brown (hind tibia entirely dark brown to black in M. melanotarsus) and 
scutellum with lateral carinae on the basal 0.5 (Fig. 20b) (on basal 0.6–0.7 in M. 
melanotarsus). Wang (1989) stated that the first metasomal tergite of M. unicolor is 1.5 
times as long as its apical width but we measured it as 2.3–2.5 times as long as 
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maximum width in dosal view.  
 
Key to the species of Metachorischizus 
 
1. Hind tibia entirely dark brown to black. Male unknown. China. 
............... M. melanotarsus Wang  
– Hind tibia entirely yellowish-brown. 
............... 2 
2. First metasomal sternite with a sharp projection basally (Fig. 20d). Fore wing vein 
3rs-m slightly basad of vein 2m-cu (Fig. 20c). Japan. 
............... M. unicolor Uchida 
– First metasomal sternite simply convex in profile. Fore wing vein 3rs-m opposite vein 
2m-cu. Taiwan. 
............... M. rufus Cushman  
 
Genus Phaenolobus Förster, 1869 
 
Phaenolobus Förster, 1869: 168. Type species: Ichneumon arator Rossi, 1790 (= 
Ichneumon terebrator Scopoli, 1763); designated by Viereck, 1914. 
Chorischizus Förster, 1869: 168. Type species: Acoenites nigripennis Gravenhorst, 
1829. Included by Schmiedeknecht, (1888). 
Moldacoenitus Constantineanu & Constantineanu, 1968: 342. Type species: 
Moldacoenitus areolator Constantineanu & Constantineanu, 1968; original designation. 
Synonymized by Townes (1971). 
 
Diagnosis. According to Townes et al. (1965), Phaenolobus is distinguished from other 
genera of the subfamily Acaenitinae by the combination of the following character 
states: clypeus with a preapical transverse convexity or round ridge, its apex truncate, 
usually with a median tooth; mandible evenly curved, with two apical teeth of same 
size; occipital carina with a median interruption; hind tarsal craws without accessory 
tooth; area superomedia not distinctly defined; S1 without hairs; ovipositor sheath 
0.75–1.6 as long as hind tibia; upper valve of ovipositor tip often with fine, closely 
spaced, transverse ridges. 
Distribution. Palearctic and Oriental Region. 
Bionomics. Host unknown. 
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Phaenolobus koreanus Uchida, 1932 
(Figs 21a-d, 22a-f)  
Phaenolobus koreanus Uchida, 1932: 158. [Type locality: Su-won (=Suigen), Korea] 
Phaenolobus koreanus: Uchida, 1934: 158; Uchida, 1955: 116. 
Phaenolobus arator f. koreanus: Kim, 1955: 464.  
 
Female (n= 1). Body length: 15.0 mm. 
Head (cf. Fig. 22a). 0.6 times as long as wide in dorsal view. Clypeus 0.6 times as long 
as wide, strongly rugose. Face 0.6 times as long as wide, rugose-punctate and weakly 
convex. Frons densely punctate, with a median longitudinal carina.  Concavities above 
each antennal socket strongly rugose. Malar space 1.0 times as long as basal width of 
mandible. Subocular groove present. Mandible striated except for the apex. Lower and 
upper teeth of mandible equal in length. Vertex and gena weakly and sparsely punctate. 
Occiput densely punctate. Occipital carina at midline interrupted. OOL/LOD = 1.5. 
POL/LOD = 1.7. Antenna with 25 flagellomeres; first flagellomere 1.4 times as long as 
second flagellomere. 
 Mesosoma. Propleuron densely punctate. Lateral area of pronotum densely 
punctate and transversely striated medially. Collar densely punctate. Mesoscutum 
densely punctate. Scutellum punctate, convex in lateral view. Metapleuron extensively 
and strongly punctate (cf. Fig. 22b). Propodeum strongly carinate, roundly convex in 
lateral view (cf. Fig. 22c). Area externa of propodeum punctate. Area dentipara and area 
superomedia weakly carinate (cf. Fig. 22c). Propodeal spiracle elongate (cf. Fig. 22b). 
Fore wing length 12.0 mm. Areolet absent (cf. Fig. 22e). Vein cu-a opposite to vein 
Rs&M (cf. Fig. 22e). Vein rs-m basad of vein 2m-cu (cf. Fig. 9). Hind wing with vein 
cu-a intercepted above the middle (cf. Fig. 22f). Hind femur 2.9 times as long as 
maximum depth in lateral view. Hind tibia 8.7 times as long as maximum depth. Hind 
first tarsomere 2.7 times as long as second hind tarsomere, 2.7 times as long as inner 
spur. 
Metasoma. T1 1.8 times as long as maximum width, 2.0 times as long as T2. 
T2 0.6 times as long as maximum width. T1 sparsely punctate and longitudinally striate 
medially (cf. Fig. 22d). T2 and T3 sparsely punctate. Other tergite densely punctate. 
Ovipositor sheath 1.0 times as long as hind tibia.  
Coloration. Black. Antennal flagellum reddish yellow but somewhat darkened 
basally and apically (Fig. 21a-d). Fore leg, middle tibia and middle tarsus yellowish 
brown (Fig. 21a). Fore wing with a vague black marking on apical margin (cf. Fig. 22e). 
Male (n= 2) (Figs 21c, d). Similar to female. Body length 13.5–14.0 mm. 
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Clypeus 0.6–0.7 times as long as wide. Malar space 0.9–1.0 times as long as basal width 
of mandible. OOL/LOD = 1.5–1.9. POL/LOD = 2.1–2.3. Antenna with 25–27 
flagellomeres; first flagellomere 1.4–1.5 times as long as second flagellomere. Fore 
wing: length 10.5–11.0 mm. Vein rs-m little based or opposite to vein 2m-cu. Hind 
femur 2.7–2.9 times as long as maximum depth in lateral view. Hind tibia 7.9–8.9 times 
as long as maximum depth. First hind tarsomere 2.7–3.0 times as long as second one, 
2.7 times as long as inner spur. T1 1.8 times as long as maximum width, 1.9–2.0 times 
as long as T2. T2 0.6–0.7 times as long as maximum width.  
 
Specimens examined. Japan: 2M, Mt. Mikusa, Hyogo Pref., 25. June 1980, E. Nishida 
(OMNH, KPMNH); 1F, Ohara (Yakihata), Komatsu City, Ishikawa Pref., 3. July 1991, I. 
Togashi (NIAES). 
Distribution. Japan (Honshu), Korea, China, East Russia. New to Japan. 
Remarks. Japanese specimens were similar to the type specimen of P. koreanus except 
for the longitudinal striation on T1. Type specimen has only one weak striation on T1, 
but Japanese specimens has some striations in T1. This species can be distinguished 
from another Japanese congener, Phaenolobs maruyamensis, by the large body size 
(small, body 9.0–11.0 mm long, in P. maruyamensis), and the light-colored antennal 
flagellum (black to yellowish brown in P. maruyamensis). 
 
Phaenolobus maruyamensis Uchida, 1932 
(Fig. 23a-f)  
Phaenolobus maruyamensis Uchida, 1932: 159. [Type locality: Japan, Hokkaido, 
Sapporo] 
Phaenolobus maruyamensis: Iwata, 1958: 71; Iwata, 1969: 150. 
 
Female (n= 9). Body length: 15.0 mm. 
Head (Fig. 23a). 0.6 times as long as wide in dorsal view. Clypeus 0.6–0.7 times as long 
as wide, strongly rugose. Face 0.6–0.7 times as long as wide, rugose-punctate and 
weakly convex. Frons densely punctate, with a median longitudinal carina (Fig. 23a). 
Concavities above each antennal socket strongly rugose (Fig. 23a). Malar space 1.3–1.4 
times as long as basal width of mandible. Subocular groove present (Fig. 23a). 
Mandible striated except for the apex. Lower and upper teeth of mandible equal in 
length. Vertex and gena weakly and sparsely punctate. Occiput densely punctate. 
Occipital carina at midline interrupted. OOL/LOD = 1.5–1.9. POL/LOD = 1.2–1.3. 
Antenna with 23–27 flagellomeres; first flagellomere 1.3–1.5 times as long as second 
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flagellomere. 
 Mesosoma. Propleuron densely punctate. Lateral area of pronotum densely 
punctate and transversely striated medially. Collar strongly and densely punctate. 
Mesoscutum densely punctate. Scutellum punctate, convex in lateral view. 
Postscutellum smooth. Metapleuron extensively and strongly punctate (Fig. 23b). 
Propodeum strongly carinate, roundly convex in lateral view (Fig. 23c). Area externa of 
propodeum punctate. Area dentipara and area superomedia weakly carinate (Fig. 23c). 
Propodeal spiracle elongate (Fig. 23b). Fore wing length 6.5–9.5 mm. Areolet absent 
(Fig. 23e). Vein cu-a opposite to vein Rs&M (Fig. 23e). Vein rs-m basad of vein 2m-cu 
(Fig. 23e). Hind wing with vein cu-a intercepted above the middle (Fig. 23f). Hind 
femur 3.0–3.2 times as long as maximum depth in lateral view. Hind tibia 7.5–8.6 times 
as long as maximum depth. Hind first tarsomere 2.4–2.5 times as long as second hind 
tarsomere, 2.0–2.5 times as long as inner spur. 
Metasoma. T1 1.4–1.8 times as long as maximum width, 1.7–2.0 times as long 
as T2. T2 0.5–0.6 times as long as maximum width. T1 smooth (Fig. 23d). T2-T7 
densely punctate. Ovipositor sheath 0.7–0.9 times as long as hind tibia.  
Coloration. Black. Antennal flagellum black to yellowish brown. Fore wing 
with a vague black marking on apical margin (Fig. 23e). 
Male (n= 3). Similar to female. Body length 8.5–10.0 mm. Clypeus 0.5–0.6 times as 
long as wide. OOL/LOD = 1.7–2.1. POL/LOD = 1.1–1.4. Antenna with 24–27 
flagellomeres. Fore wing: length 7.0–9.0 mm. First hind tarsomere 2.1–2.5 times as 
long as second one. T1 1.3–1.8 times as long as maximum width, 1.6–1.9 times as long 
as T2. T2 0.6–0.7 times as long as maximum width.  
 
Specimens examined. Japan: 1F1M, Souunkyo, Kamikawa-cho, Hokkaido, 13. July 
2012, M. Ito (KPMNH); 1F, Kuriyama-cho, Hokkaido, 24. July – 24. August 2006, A. 
Ueda (MsT) (OMNH); 1F, same locality, 27. July – 21. August 2007, A. Ueda (MsT) 
(OMNH); 1F, same locality, 19. July – 3. August 2007, A. Ueda (OMNH); 1F, 
Ubaragawa, Nirei, Suzaka-shi, Nagano Pref., 23. July 2013, S. Shimizu (NIAES); 1F, 
Sugadaira-kogen, Ueda-shi, Nagano Pref., 22. July – 8. August 2014, S. Shimizu 
(NIAES); 1F, Shimashima-dani, Nagano Pref., 26. July 1980, E. Nishida (OMNH); 1F, 
Mt. Konpirasan, Fukui-shi, Fukui Pref., 5. July 1981, H. Kurokawa (OMNH); 3M, Mt. 
Oto-san, Wakayama Pref., 3. July 1980, E. Nishida (OMNH). 
Distribution. Japan (Hokkaido, Honshu, and Shikoku).  
Remarks. This species can be distinguished from another Japanese congener, 
Phaenolobs koreanus, by the small body size (large, body 13.5–15.0 mm long, in P. 
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koreanus), and the dark-colored antennal flagellum (reddish yellow in P. koreanus). 
 
Genus Spilopteron Townes, 1960 
 
Spilopteron Townes, 1960 in Townes & Townes, 1960: 568. [Type-species: Spilopteron 
franclemonti Townes, 1960]. Original designation. 
 
Diagnosis. Head 0.6–0.7 times as long as wide in dorsal view. Face strongly punctate 
and weakly convex (Fig. 25). Clypeus with a transverse median ridge (Figs 25, 26). 
Frons punctate, with a median longitudinal carina (Fig. 25). Subocular groove present 
(Fig. 25). Mandible striate except apex (Figs 25, 26). Lower tooth of mandible longer 
than upper tooth. Vertex and gena weakly and sparsely punctate. Occiput smooth. 
Occipital carina complete. Scutellum roundly convex in lateral view. Propodeum 
roundly convex in lateral view (Fig. 28). Propodeal spiracle elongate (Fig. 28). Fore 
wing with areolet open (Fig. 27). Hind wing with vein Cu&cu-a intercepted near middle 
(Fig. 27). Hind tarsus claws without an accessory tooth. Basal convexity of S1 covered 
with some erect setae. Ovipositor tip without transverse ridges. 
Distribution. Palearctic, Oriental, and Nearctic Regions. 
Bionomics. Host insects reported for Spilopteron species are as follows: Pygoleptura 
nigrella (Say) and Strangalepta vittata (Olivier) (Cerambycidae) for S. vicinum 
(Cresson, 1869) (Cushman & Rohwer, 1920; Townes et al., 1960), Strangalia bicolor 
(Swederus) (Cerambycidae) for S. occiputale (Cresson 1869) (Cushman & Rohwer, 
1920; Townes et al., 1960), Bellamira scalaris (Say) (Cerambycidae) for S. formosum 
(Cresson 1868) (Champlain, 1922; Townes, 1944), Pyrrhona laeticolor (Bates) 
(Cerambycidae) for S. pyrrhonae Kusigemati, 1981 (Kusigemati, 1981), and Eriotremex 
formosanus (Matsumura) (Siricidae) for S. fuscomaculatum Wang, 1988 (Sheng & Sun, 
2010); the non-coleopteran host record (E. formosanus) should be considered doubtful. 
Systematic position. This genus used to belong to the tribe Acaenitini sensu Townes 
(1971), but Wahl and Gauld (1998) proposed the discontinuance of the use of tribes 
within the subfamily Acaenitinae; I follow their opinion here. This genus closely 
resembles Siphimedia Cameron, 1902, known from the Oriental region, and 
Metachorischizus Uchida, 1928 from the Palearctic and Oriental regions, but it can be 
distinguished from them by the maxillary palpus with short hairs (with long hairs in 
Siphimedia), the propodeal spiracle not enclosed by an elliptical carina (enclosed in 
Siphimedia), the propodeum with distinct regular carinae (with irregular carinae in 
Metachorischizus), and the bullae in 2m-cu a little distant from each other (very close in 
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Metachorischizus).  
 
Spilopteron albiventre Ito & Maeto, sp. nov. 
(Figs 24a, b, 25a, 26a, 27a, 28a, 29a, 30a, b, 31a) 
Type series. Holotype: ♀, “Hyakumatsu-zawa, Sapporo-shi, Hokkaido, Japan, 20. July 
2001, T. Yoshida leg.” (SEHU). 
Paratypes: Japan. 2♀♀, same locality as holotype, 12–18. July 2001, T. Yoshida (MsT) 
(SEHU); 1♀, same locality as holotype, 4–18. August 2001, T. Yoshida (MsT) (SEHU); 
1♀, Kannon-zawa, Sapporp-shi, Hokkaido, 24. August-7. September 1993, N, Kuhara 
(MsT) (NIAES); 1♀, same locality, 1–8. August 2000, K. Uesugi (MsT) (KPMNH); 1
♀, Mt. Soranuma-dake, Sapporo-shi, Hokkaido, 27. July-21. August 2007, A. Ueda 
(MsT) (OMNH); 1♂, Onneto, Ashoro-cho, Hokkaido, 23. July-30. August 2002, K. 
Uesugi (MsT) (KPMNH); 1♂, Nippu, Bifuka-cho, Hokkaido, 19. June-17. July 2010, 
N. Kuhara&M. Sueyoshi (MsT) (OMNH); 1♂, Mt. Hachimori-yama, Asahi-mura, 
Nagano Pref., 25. July 1998, T. Tachi (OMNH); 1♂ , Maruno-cho, Nirasaki-shi, 
Yamanashi Pref., 26. June-20. July 2007, K. Hosoda (OMNH); 8♂♂, Mt. Odamiyama, 
Ehime Pref., 27. June 1997, E. Yamamoto (NIAES); 1♀, same locality, 10. June 1997, 
E. Yamamoto (NIAES); 1♀, same locality, 1. July 1995, E. Yamamoto (NIAES); 
Onogahara, Ehime Pref., 6–7. July 1979, Y. Seiyama (EUM). 
 
Female (n = 11). Body length 7.5–10.0 mm. 
Head. Vertex 0.4–0.5 times as long as maximum length of eye in dorsal view. 
Frons without a depression between eye and antennal socket in frontal view (Fig. 25a). 
Clypeus 0.5–0.7 times as long as wide, with three weak projections of equal size (Figs 
25a, 26a). Face 0.7–0.8 times as long as wide. Length of malar space 1.3–1.4 times as 
long as basal mandibular width. Ocello-ocular line/lateral ocellar diameter = 1.1–1.3. 
Postocellar line/ lateral ocellar diameter = 0.7–1.0. Antenna with 30–31 flagellomeres; 
first flagellomere 1.3–1.5 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28a). Lateral area of pronotum 
weakly punctate and transversely striate medially. Collar sparsely punctate. Mesoscutum 
densely punctate (Fig. 28a). Subalar prominence densely punctate (Fig. 28a). Scutellum 
weakly punctate in dorsal view. Postscutellum flattened in lateral view (Fig. 28a). 
Metapleuron strongly punctate (Fig. 28a). Propodeum indistinctly carinate (Fig. 29a). 
Area superomedia confluent with area petiolaris. Fore wing length 6.5–9.0 mm. Vein 
cu-a basal to vein Rs&M (Fig. 27a). Vein rs-m opposite or basal to vein 2m-cu (Fig. 
27a). Hind femur 3.2–3.5 times as long as maximum depth in lateral view, without 
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distinct convexity ventrally. Hind tibia 10.0–11.7 times as long as maximum depth in 
lateral view. First hind tarsomere 2.1–2.6 times as long as second and 1.9–2.2 times as 
long as longer hind tibial spur.  
Metasoma. T1 1.9–2.2 times as long as maximum width, 1.9–2.2 times as long 
as T2. T2 0.7 times as long as maximum width. T1 sparsely punctate. T2-T8 densely 
punctate. S1 without distinct sharp projection basally. Ovipositor sheath 2.1–2.5 times 
as long as hind tibia.  
Color. Body black (Fig. 24a). Antennal flagellum with a white band (Fig. 24a). 
Inner margin of eye yellowish white, pale color sometimes extended to most of face 
(Fig. 25a). Clypeus, basal area of mandible, scutellum, postscutellum, propodeum, 
apices of metasomal tergites, apex of metasoma, subgenital plate yellowish white 
(propodeum and T1 sometimes entirely black). Fore and mid legs yellowish brown (Fig. 
24a). Fore wing with a rounded apical dark mark (Fig. 27a). 
Male (n = 12; genitalia, n = 2). Similar to female (Fig. 24b). Body length 6.0–10.0 mm. 
Head 0.6–0.7 times as long as wide in dorsal view. Vertex 0.4–0.5 times as long as 
maximum length of eye in dorsal view. Ocello-ocular line/ lateral ocellar diameter = 
1.0–1.4. Postocellar line/ lateral ocellar diameter = 0.8–1.2. Antenna with 31–35 
flagellomeres. Hind femur 3.4–3.6 times as long as maximum depth in lateral view. 
Hind tibia 10.0–11.7 times as long as maximum depth in lateral view. First hind 
tarsomere 1.9–2.2 times as long as longer hind tibial spur. T1 2.0–2.5 times as long as 
maximum width, 1.8–2.1 times as long as T2. T2 0.7–0.8 times as long as maximum 
width. Face entirely yellow.  
 Subgenital plate pentagonal with a basal angle obtuse (Fig. 31a). Paramere short, 
basal part strongly projected toward the base of subgenital plate (Fig. 30a). Aedeagus 
gently curved, its penis valve ca. 2.0 times as long as basal apodeme (Fig. 31b). 
 
Distribution. Japan (Hokkaido, Honshu, and Shikoku). 
Bionomics. Host unknown. Adults mainly fly in July to August. 
Etymology. This specific epithet of this new species is derived from the yellowish 
white metasomal apex. 
Remarks. The new species most resembles S. brachyurum sp. nov. and S. pyrrhonae, 
but it is distinguished from them by the long malar space, 1.3–1.4 times as long as the 
basal mandibular width (0.9–1.2 times in S. brachyurum and S. pyrrhonae), and the 
yellowish white marking on the apex of the metasoma (entirely black in S. brachyurum 
and S. pyrrhonae). 
 
50 
 
 
Spilopteron apicale (Matsumura, 1912) 
(Figs 25b, 26b, 27b, 28b, 29b, 30c, d, 31b) 
Chorischizus apicalis Matsumura, 1912: 149. [Type locality: Japan, Hokkaido, Sapporo 
City] 
Phaenolobus apicalis: Uchida, 1928: 34. 
Arotes apicalis: Uchida, 1932: 160. 
Siphimedia apicalis: Uchida, 1934: 52. 
Spilopteron apicalis: Townes et al., 1965: 391; Kusigemati, 1981: 121 (in part).  
Spilopteron apicale: Yu et al., 2005, 2012; Ito et al., 2015: 546. 
 
Female (n = 84). Body length 13.5–16.0 mm. 
Head. Vertex 0.6–0.7 times as long as maximum length of eye in dorsal view. 
Frons with a depression between eye and antennal socket in frontal view (Fig. 25b). 
Clypeus 0.6–0.7 times as long as wide, with two strong lateral projections and a weak 
median projection (Figs 25b, 26b). Face 0.6 times as long as wide. Length of malar 
space 0.9–1.2 times as long as basal mandibular width. Ocello-ocular line/lateral ocellar 
diameter = 1.6–2.1. Postocellar line/lateral ocellar diameter = 1.0–1.4. Antenna with 
34–35 flagellomeres; first flagellomere 1.2 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28b). Lateral area of pronotum 
densely punctate and transversely striate medially (Fig. 28b). Collar sparsely punctate. 
Mesoscutum densely punctate. Subalar prominence extensively punctate (Fig. 28b). 
Scutellum sparsely punctate in dorsal view. Postscutellum roundly convex in lateral 
view (Fig. 28b). Metapleuron strongly and densely punctate (Fig. 28b). Propodeum 
strongly carinate (Fig. 29b). Area externa weakly punctate (Fig. 29b). Area basalis 
weakly carinate (Fig. 29b). Area dentipara, area posteroexterna and area petiolaris 
confluent with area superomedia, and weakly carinate (Fig. 29b). Fore wing length 
10.5–14.0 mm. Vein cu-a basad of vein Rs&M (Fig. 27b). Vein rs-m opposite or distad 
of vein 2m-cu (Fig. 27b). Hind femur 4.1–4.2 times as long as maximum depth in lateral 
view, without distinct convexity ventrally. Hind tibia 11.4–12.7 times as long as 
maximum depth in lateral view. First hind tarsomere 2.5–2.6 times as long as second 
one and 3.3–3.6 times as long as longer hind tibial spur.  
Metasoma. T1 2.2–2.6 times as long as maximum width, 2.2–2.6 times as long 
as T2. T2 0.7 times as long as maximum width. T1 weakly and sparsely punctate. T2-T8 
weakly and densely punctate. S1 without distinct sharp projection basally. Ovipositor 
sheath 1.8 times as long as hind tibia.  
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Color. Body black (Fig. 25b). Antennal flagellum with a white band. Inner 
margin of eye, clypeus, basal area of mandible, subalar prominence, scutellum, 
postscutellum, apex of propodeum, fore and mid legs, hind trochanter, hind 
trochantellus, apex of hind tarsus, and apices of T1 and T2 yellowish brown. Fore wing 
with an apical dark mark rounded and not extending downward, without a dark mark 
below the pterostigma (Fig. 27b). 
Male (n = 10; genitalia, n = 3). Similar to female. Body length 12.5–15.0 mm. Head 0.6 
times as long as wide. Face 0.7 times as long as wide. Length of malar space 0.8–1.1 
times as long as basal mandibular width. Ocello-ocular line/lateral ocellar diameter = 
1.3–1.5. Postocellar line/lateral ocellar diameter = 1.2–1.4. Antenna with 38–39 
flagellomeres; first flagellomere 1.1–1.4 times as long as second flagellomere. Hind 
tibia 11.7–13.2 times as long as maximum depth in lateral view. First hind tarsomere 
2.1–2.3 times as long as second and 3.6–4.8 times as long as longer hind tibial spur. T1 
2.4–3.3 times as long as maximum width, 2.0–2.4 times as long as T2. T2 0.8–0.9 times 
as long as maximum width. Face entirely yellow. Antennal flagellum without a white 
band. 
 Subgenital plate hexagonal with an obtuse basal angle (Fig. 31b). Paramere 
short, basal part strongly projecting towards base of subgenital plate (Fig. 30c). 
Aedeagus gently curved, its penis valve ca. 2.0 times as long as basal apodeme (Fig. 
30d). 
 
Specimens examined. 1♀ (lectotype of Chorischizus apicalis), Jozan, Sapporo-shi, 
Hokkaido, end of August 1907, S. Matsumura (SEHU); 1♀ (paralectotype of 
Chorischizus apicalis), Sapporo-shi, Hokkaido, August 1907, S. Matsumura (SEHU); 
1♀, same locality as lectotype, early in September 1914, S. Matsumura (SEHU); 1♀, 
same locality as lectotype, 18 August 1915, S. Matsumura (SEHU); 2♀♀, same 
locality as paralectotype, 17 September 1932, C. Watanabe (SEHU); 1♀, Maruyama, 
sappori-shi, Hokkaido, 21 September 1931, M. Takizawa (SEHU); 1♀, Hitsujigaoka, 
Sappori-shi, Hokkaido, 1–8 August 2011, K. Konishi (LC041250) (OMNH); 8♀♀, 
Soranumadake, Sapporo-shi, Hokkaido, 27 July – 21 August 2007, A. Ueda (OMNH, 
EUM); 1♀, same locality, 4–27 July 2007, A. Ueda (OMNH); 2♀♀, Kuriyama-cho, 
Yubari-shi, Hokkaido, 24 July – 24 August 2006, A. Ueda (OMNH); 1♀, Yubari-shi, 
Hokkaido, 3–17 August 2007, A. Ueda (OMNH); 2♀♀, same locality, 24 July – 24 
August 2006, A. Ueda (OMNH); 1♀, Takinoshita, Kuriyama-cho, Hokkaido, 16 July – 
5 August 2009, A. Ueda (OMNH); 2♀♀, Chikkabetsu, Tokachi, Hokkaido, 29–31 July 
1946, Takahashi, Kosugi et Sakagami (SEHU); 6♀♀, Tomuraushi, Hokkaido, 24–27 
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August 1954, C. Watanabe et al. (SEHU); 3♀♀, Kushiro, Hokkaido, 20 August 1942, 
T. Uchida (SEHU); 1♀, Kawayu, Kushiro, Hokkaido, 1 September 1941, T. Uchida 
(SEHU); 1♀, same locality, 8 August 1947, S. Sakagami (SEHU); 1♀, Niibushi, 
Kushiro, Hokkaido, 9 August 1947, S. Sakagami (SEHU); 1♂, Kamioboro, Kushiro, 
Hokkaido, 6 August 1947, S. Sakagami (SEHU); 1♀, Utoro-Iwaobetsu, Shiretoko, 
Hokkaido, 15–17 August 1953, T. Kumata (SEHU); 1♀ , Teshio, Hokkaido, 6 
September 1956, K. Kamijo (SEHU); 1♀, Kawaratai, Nishimeya-mura, Aomori Pref., 
6–14 August 2013, T. Nakamura (EUM); 1♀ , Tsukuba Univ., Sugadaira-kogen, 
Ueda-shi, Nagano Pref., 8 August – 3 September 2014, S. Shimizu (KPMNH); 1♀, 
same locality, 3–26 September 2014, S. Shimizu (KPMNH); 3♀♀, Utsukushimatsu, 
Daimon, Nagawa-cho, Nagano pref., 25 August 2011, S. Fujie (LC041254, LC041255) 
(OMNH); 2♀♀, same locality, 22 August 2012, S. Fujie (LC041256) (OMNH); 1♀, 
same locality, 23 August 2012, S. Fujie (LC041257) (OMNH); 1♀, same locality, 26 
August 2011, S. Fujie (OMNH); 1♀, same locality, 27 August 2011, S. Fujie (OMNH); 
7♀♀, Ontake-kogen, Outaki-mura, Nagano Pref., 31 July 2013, M. Ito (KPMNH); 2♀
♀, same locality, 28 July 2013, M. Ito (SEHU); 5♀♀2♂♂, Hakkaisan, Outaki-mura, 
Nagano Pref., 28 July 2013, M. Ito (SEHU, KPMNH); 1♂, same locality, 6 August 
2007, H. Kawai (KPMNH); 1♂, same locality, 7 August 2010, K. Watanabe (KPMNH); 
2♀♀1♂, Karei-kogen, Ina-shi, Nagano Pref., 30 July 2013, K. Watanabe (KPMNH); 1
♀, same locality, 30 July 2013, N. Kikuchi (KPMNH); 1♀, Karasugawa-keikoku, 
Hotakamaki, Azumino-shi, Nagano Pref., 24 August 2012, S. Fujie (OMNH); 1♂, Mt. 
Asamayama, Nagano Pref., 1 August 1978, K. Mizuno (OMNH); 1♀, Biwakubosawa, 
Masutomi, Hokuto-shi, Yamanashi Pref., 7 August 2007, K. Watanabe (OMNH); 1♀, 
same locality, 8 August 2008, K. Watanabe (OMNH); 3♀♀, 28 July – 7 August 2007, 
K. Watanabe (OMNH); 1♀, same locality, 8 August 2008, K. Watanabe, (OMNH); 1♀, 
Hikawa, Enzan-shi, Yamanashi Pref., 5 August 2008, H. Katahira (KPMNH); 1♂, Tano, 
Yamato-cho, Koshu-shi, Yamanashi Pref., 5 August 2008, K. Watanabe (KPMNH); 1♂, 
Shorakuji, Akeno-mura, Yamanashi Pref., 7 August 2007, K. Watanabe (KPMNH); 5♀
♀, Nabedaira-kogen, Takayama-shi, Gifu Pref., 13 August 2013, M. Ito (NSMT); 1♀, 
same locality, 3 August 2013, S. Fujie (NIAES); 1♀1♂ , Kute, Nyukawa-cho, 
Takayama-shi, Gifu Pref., 4 August 2013, S. Fujie (NIAES); 1♀ , Odaigahara, 
Kamikitayama-mura, Nara Pref., 15–22 August 2005, A. Kawazoe (OMNH); 1♀, 
Sobosan, Oita Pref., 28 July 1978, R. Noda (NIAES). 
Distribution. Japan (Hokkaido, Honshu, Shikoku, and Kyushu), China, and Far East 
Russia (Sakhalin Oblast). 
Bionomics. Host unknown. In Honshu, I often observed females ovipositing into trunks 
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of Japanese larch (Larix kaempferi (Lamb.) Carr.) (Pinaceae), into which a 
Cerambycidae (Etorofus (Nakanea) vicaria (Bates)) was also ovipositing. Adults fly in 
July and August, visiting flowers of Angelica pubescens Maxim. (Apiaceae) and Aralia 
cordata Thunb (Araliaceae). 
Remarks. Until the revision by Ito et al. (2015), this species had been confused with S. 
tosaense due to color variation. This species can be distinguished from S. tosaense by 
the following character states: fore wing with the apical dark mark rounded and not 
extending downward (extending downward in S. tosaense) and without a dark mark 
below the pterostigma (Fig. 27b); frons with a depression between eye and antennal 
socket (lacking in S. tosaense); and clypeus with a very weak median projection and 
two strong lateral projections (Fig. 26b) (with three equal-sized projections in S. 
tosaense). 
 
Spilopteron brachyurum Ito & Maeto, sp. nov.  
(Figs 24c, d, 25c, 26c, 27c, 28c, 29c, 30e, f, 31c) 
Type series. Holotype: ♀, “Mt. tarumae-san, Hokkaido, Japan, 12–18 July 1998, K. 
Konishi leg. (MsT)” (NIAES).  
Paratypes: Japan. 2♂♂, same data as holotype (NSMT); 2♂♂, same locality, 18–21 
July 1998, K. Konishi (MsT) (NIAES); 1♀2♂♂, same locality, 21–26 July 1998, K. 
Konishi (MsT) (NIAES); 1♂, Mt. Teinekanayama, Sapporo-shi, Hokkaido, 19 July 
2012, M. Ito (LC154925) (OMNH); 1♂, Nanamagari, Aomori-shi, Aomori Pref., 25 
July – 1 August 1992, T. Ichita (NIAES). 
 
Female (n = 2). Body length 6.5–8.0 mm. 
Head. Vertex 0.4–0.6 times as long as maximum length of eye in dorsal view. 
Frons without a depression between eye and antennal socket in frontal view (Fig. 25c). 
Clypeus 0.4–0.5 times as long as wide, with a median projection (Figs 25c, 26c). Face 
0.6 times as long as wide. Length of malar space 0.9–1.0 times as long as basal 
mandibular width. Ocello-ocular line/lateral ocellar diameter = 1.2–1.5. Postocellar line/ 
lateral ocellar diameter = 1.0. Antenna with 29 flagellomeres; first flagellomere 1.2–1.3 
times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28c). Lateral area of pronotum 
densely punctate and transversely striate medially. Collar weakly punctate. Mesoscutum 
densely punctate (Fig. 28c). Subalar prominence sparsely punctate (Fig. 28c). Scutellum 
densely punctate in dorsal view. Postscutellum flattened in lateral view (Fig. 28c). 
Metapleuron sparsely punctate (Fig. 28c). Propodeum strongly carinate (Fig. 29c). Area 
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superomedia rounded. Area externa weakly punctate (Fig. 29c). Area basalis, area 
superomedia and area dentipara polished (Fig. 29c). Area posteroexterna confluent with 
area petiolaris and polished (Fig. 29c). Fore wing length 6.5–8.0 mm. Vein cu-a basead 
of vein Rs&M (Fig. 27c). Vein rs-m opposite or basad of vein 2m-cu (Fig. 27c). Hind 
femur 3.1–3.6 times as long as maximum depth in lateral view, without distinct 
convexity ventrally. Hind tibia 9.0 times as long as maximum depth in lateral view. First 
hind tarsomere 2.6–2.8 times as long as second and 2.8–3.0 times as long as longer hind 
tibial spur.  
Metasoma. T1 1.9–2.2 times as long as maximum width, 2.3–2.4 times as long 
as T2. T2 0.5–0.6 times as long as maximum width. T1 weakly and sparsely punctate. 
T2-T8 weakly and densely punctate. S1 without distinct sharp projection basally. 
Ovipositor sheath 1.9 times as long as hind tibia.  
Color. Body black (Fig. 24c). Antennal flagellum with a white band (Fig. 1c). 
Inner margin of eye yellowish white (Fig. 25c). Basal area of mandible, face, clypeus 
and fore and mid legs brown. Fore wing with a weakly infuscate apical area, extending 
downwards (Fig. 27c). 
Male (n = 8; genitalia, n = 2). Similar to female (Fig. 24d). Body length 7.5–9.0 mm. 
Face 0.6–0.7 times as long as wide. Length of malar space 0.8–0.9 times as long as 
basal mandibular width. Ocello-ocular line/lateral ocellar diameter= 1.2–1.6. Postocellar 
line/ lateral ocellar diameter= 0.8–1.2. Antenna with 35–38 flagellomeres; first 
flagellomere 1.0–1.3 times as long as second flagellomere. Fore wing: length 7.5–9.0 
mm. Hind tibia 9.6–10.7 times as long as maximum depth in lateral view. First hind 
tarsomere 2.0–2.5 times as long as second and 2.5–2.6 times as long as longer hind 
tibial spur. T1 2.1–2.5 times as long as maximum width, 2.0–2.1 times as long as T2. T2 
0.6–0.8 times as long as maximum width. Face, clypeus, basal area of mandible, hind 
tarsus and apices of T1 and T2 yellowish white. Fore and mid legs yellowish white with 
brown markings. Apex of hind tarsus yellowish white (Fig. 24d). 
 Subgenital plate pentagonal with obtuse basal angle (Fig. 31c), its length ca. 0.7 
times as long as aedeagus. Paramere short, basal part strongly projecting towards base 
of subgenital plate (Fig. 30e). Aedeagus gently curved, its penis valve ca. 2.0 times as 
long as basal apodeme (Fig. 30f).  
 
Distribution. Japan (Hokkaido and Honshu). 
Bionomics. Host unknown. Adults mainly fly in July. 
Etymology. The specific epithet of this new species is derived from the short ovipositor 
sheath. 
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Remarks. This new species most resembles S. albiventre sp. nov. and S. pyrrhonae, but 
it is easily distinguished from them by the rounded area superomedia on the propodeum 
(the area is square in S. albiventre and S. pyrrhonae). 
 
 
Spilopteron luteum (Uchida, 1930) 
(Figs 25d, 26d, 27d, 28d, 29d, 30g, h, 31d)  
Acoenitus luteus Uchida, 1930: 126. [Type locality: Taiwan, Urai] 
Arotes luteus: Uchida, 1932: 141.  
Siphimedia lutea: Cushman, 1933: 12; Uchida, 1934: 52; Sonan, 1936: 249. 
Spilopteron luteum: Townes et al., 1961: 325; Yu et al., 2005, 2012; Ito et al., 2012: 
443. 
 
Female (n = 18). Body length 10.5–14.0 mm. 
Head. Vertex 0.5–0.6 times as long as maximum length of eye in dorsal view. 
Frons without a depression between eye and antennal socket in frontal view (Fig. 25d). 
Clypeus 0.6 times as long as wide, with two strong lateral projections and a weak 
median projection (Figs 25d, 26d). Face 0.7 times as long as wide. Length of malar 
space 0.8–1.0 times as long as basal mandibular width. Ocello-ocular line/lateral ocellar 
diameter = 2.0–2.1. Postocellar line/lateral ocellar diameter = 1.0–1.1. Antenna with 
33–38 flagellomeres; first flagellomere 1.2–1.3 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28d). Lateral area of pronotum 
densely punctate and transversely striate medially (Fig. 28d). Collar weakly punctate. 
Mesoscutum densely punctate. Subalar prominence extensively punctate (Fig. 28d). 
Scutellum weakly punctate in dorsal view. Postscutellum roundly convex in lateral view 
(Fig. 28d). Metapleuron densely punctate (Fig. 28d). Propodeum strongly carinate (Fig. 
29d). Area externa weakly punctate (Fig. 29d). Area basalis polished (Fig. 29d). Area 
dentipara, area posteroexterna and area petiolaris confluent with area superomedia (Fig. 
29d). Fore wing length 10.5–14.0 mm. Vein cu-a basad of vein Rs&M (Fig. 27d). Vein 
rs-m opposite or distad of vein 2m-cu (Fig. 27d). Hind femur 3.4–3.6 times as long as 
maximum depth in lateral view, without distinct convexity ventrally. Hind tibia 
10.4–12.6 times as long as maximum depth in lateral view. First hind tarsomere 2.3–2.8 
times as long as second and 2.4–2.8 times as long as longer hind tibial spur.  
Metasoma. T1 2.5–2.9 times as long as maximum width, 2.4–2.6 times as long 
as T2. T2 0.6–0.8 times as long as maximum width. T1 weakly and sparsely punctate. 
T2-T8 weakly and densely punctate. S1 without distinct sharp projection basally. 
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Ovipositor sheath 1.7–1.8 times as long as hind tibia.  
Color. Body reddish yellow (Fig. 25d). Antennal flagellum brown, usually with 
a distinct white band, but sometimes band not clear. Apex of mandible black (Fig. 25d). 
Apical area of hind trochantellus and basal area of hind femur brown. Fore wing with an 
apical dark mark extending downwards (Fig. 27d). 
Male (n = 15; genitalia, n = 2). Similar to female. Clypeus 0.6–0.7 times as long as 
wide. Antenna with 39–42 flagellomeres; first flagellomere 1.1–1.2 times as long as 
second flagellomere. Hind femur 4.4 times as long as maximum depth in lateral view. 
Hind tibia 13.4–14.2 times as long as maximum depth in lateral view. First hind 
tarsomere 2.1 times as long as second and 2.9–3.1 times as long as longer hind tibial 
spur. T1 3.1–3.2 times as long as maximum width, 2.3–2.4 times as long as T2. T2 0.9 
times as long as maximum width. Antennal flagellum black, without a white band. 
 Subgenital plate hexagonal with basal angle obtuse (Fig. 31d). Paramere short, 
basal part strongly projecting towards base of subgenital plate (Fig. 30g). Aedeagus 
gently curved, its penis valve ca. 1.6 times as long as basal apodeme (Fig. 30h). 
 
Specimens examined. Taiwan: 1♀ (type of Acoenitus luteus), Urai, 20. July 1929, C. 
Watanabe (SEHU). Japan: Amami-oshima Is., Kagoshima Pref., 1♀, Kamiya, 1. August 
1992, R. Noda (NIAES); 9♀, Mt. Yui-dake, 2. July 2004, 2♀♀, same locality, 15. July 
2004, 1♀, same locality, 10. August 2004, H. Makihara (MsT) (NIAES); 1♂, same 
locality, 6. July 2013, M. Ito (KPMNH); 1♂, Wase-toge, 25, June 2010, 9♂♂ Mt. 
Yuwan-dake, 26–27. June 2010, 1♂, same locality, 26–28. June 2010, A. Shimizu 
(TMU); 1♂, Mt. Akatsuchi-yama, 27. June 2011, H. Sawada (LC041303) (OMNH); 1
♀, same locality, 28. June 2011, K. Watanabe (LC041304) (OMNH); 2♀♀, same 
locality, 28. July-4. July 2011, K. Kikuchi, T. Yoshida, K. Watanabe & S. Fujie (MsT) 
(KPMNH); 1♂, Oodana, Yamato-son, 3. July 2011, H. Sawada (TUA); 1♂, same 
locality, 4. July 2011, K. Watanabe (NSMT); 1♀, same locality, 4. July 2011, S. Fujie 
(NSMT). 
Distribution. Japan (Amami-oshima Is.), and Taiwan. 
Bionomics. Host unknown. Adults mainly fly in June and July. 
Remarks. This species can easily be distinguished from other Japanese species of 
Spilopteron by the entirely yellowish brown body (largely black or at least with black 
areas in other Japanese species) (Ito et al., 2012). ML analysis indicates that this species 
is most closely related to S. tosaense (Fig. 43), and this is also supported by the 
morphological similarity (except for the body coloration). 
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Spilopteron mucronatus Lee, 2008 
(Figs 25e, 26e, 27e, 28e, 29e, 30i, j, 31e) 
Spilopteron mucronatus Lee, 2008: 276. [Type locality: Korea, Gyeonggi-do Province, 
Yangpyeong-gun Yongnum-myeon Mt. Yongmun] 
Spilopteron mucronatus: Yu et al., 2012; Ito et al., 2012: 445. 
 
Female (n = 8). Body length 11.5–15.0 mm. 
Head. Vertex 0.7–0.9 times as long as maximum length of eye in dorsal view. 
Frons without a depression between eye and antennal socket in frontal view (Fig. 25e). 
Clypeus 0.5–0.6 times as long as wide, with two strong lateral projections and a weak 
median projection (Figs 25e. 26e). Face 0.6 times as long as wide. Length of malar 
space 0.9–1.0 times as long as basal mandibular width. Ocello-ocular line/lateral ocellar 
diameter = 2.0–2.1. Postocellar line/lateral ocellar diameter = 1.4–1.6. Antenna with 
33–35 flagellomeres; first flagellomere 1.2–1.4 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 228e). Lateral area of pronotum 
densely punctate and transversely striate medially (Fig. 28e). Collar densely punctate. 
Mesoscutum densely punctate. Subalar prominence densely punctate (Fig. 28e). 
Scutellum strongly and sparsely punctate in dorsal view. Postscutellum flattened in 
lateral view (Fig. 28e). Metapleuron strongly punctate (Fig. 28e). Propodeum weakly 
carinate (Fig. 29e). Area externa densely punctate (Fig. 29e). Area basalis polished (Fig. 
29e). Area dentipara confluent with area superomedia and transversely carinate (Fig. 
29e). Area posteroexterna confluent with area petiolaris and transversely carinate (Fig. 
29e). Fore wing length 9.0–12.0 mm. Vein cu-a basad of vein Rs&M (Fig. 27e). Vein 
rs-m opposite or basad of vein 2m-cu (Fig. 27e). Hind femur 3.1–3.5 times as long as 
maximum depth in lateral view, with a distinct convexity ventrally. Hind tibia 10.6–12.0 
times as long as maximum depth in lateral view. First hind tarsomere 2.5–3.2 times as 
long as second and 3.0–3.6 times as long as longer hind tibial spur.  
Metasoma. T1 2.7–2.9 times as long as maximum width, 2.3–2.4 times as long 
as T2. T2 0.7–0.8 times as long as maximum width. T1 and T2 weakly and sparsely 
punctate. T2-T8 weakly and densely punctate. S1 with a distinct sharp projection 
basally. Ovipositor sheath 2.7–3.0 times as long as hind tibia.  
Color. Body black (Fig. 28e). Antennal flagellum without a white band, brown 
apically. Face and postscutellum yellow with black marking medially, but sometimes 
entirely black except for inner margin of eye. Clypeus, subalar prominence, propodeum, 
fore and mid legs, hind trochanter, hind trochantellus, apex of hind femur, and apex of 
T1 yellow. Fore wing with an apical dark mark extending downwards (Fig. 27e). 
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Male (n = 2; genitalia, n = 2). Similar to female. Body length 10.0–13.0 mm. Face 
0.6–0.7 times as long as wide. Length of malar space 0.8–0.9 times as long as basal 
mandibular width. Postocellar line/lateral ocellar diameter = 1.4–1.7. Antenna with 
37–42 flagellomeres. Hind femur 3.0–3.1 times as long as maximum depth in lateral 
view. First hind tarsomere 3.0–3.3 times as long as second. T1 3.1–3.2 times as long as 
maximum width, 2.0–2.2 times as long as T2. T2 0.8–1.0 times as long as maximum 
width. Antennal flagellum brown in apical half. Face entirely yellow. Basal area of hind 
tibia and apex of hind tarsus yellow. 
 Subgenital plate pentagonal with basal angle obtuse (Fig. 31e). Paramere short, 
basal part strongly projecting towards base of subgenital plate (Fig. 30i). Aedeagus 
gently curved, its penis valve ca. 2.0 times as long as basal apodeme (Fig. 30j). 
 
Specimens examined. 1♂, Soun-kyo, Kamikawa-cho, Hokkaido Pref., 13. July 2012, 
M. Ito (LC041302) (NIAES); 1♀, Mt. Teinekanayama, Sapporo city, Hokkaido Pref., 
19. July 2012, Y. Nakatani (NSMT); 1♀, Rishiri Is., Hokkaido, 15. July 1975, E. 
Nishida (OMNH); 1♀, Mt. Hayachinesan, Iwate Pref., 25. July-2. August 1989, M. 
Sharkey & H. Makihara (NIAES); 1♀, Hanase-toge, Sakyo-ku, Kyoto Pref., 23. June 
2012, M. Ito (LC041301) (NIAES); 1♀, Ideno, Mitsuse-mura, Saga Pref., 17. May 
1998, R. Matsumoto (OMNH); 3♀♀, Mt. Hiko-san, Soed-cho, Fukuoka Pref., 15. June 
1996, R. Matsumoto (OMNH); 1♀, Mt. Tatera-san, Tsushima Is., Nagasaki Pref., 28. 
May 1997, N. Takahashi (OMNH); 1♂, Kamisaka, Tsushima Is., Nagasaki Pref., 3. 
June 1996, R. Matsumoto (OMNH). 
Distribution. Japan (Hokkaido, Rishiri Is.*, Honshu, Kyushu, and Tsushima Is.), and 
Korea. * New record. 
Bionomics. Host unknown. Adults mainly fly from May to July. 
Remarks. This species can easily be distinguished from other species of Spilopteron by 
the ventral convexity of the hind femur, and the distinct sharp projection on S1. 
 
Spilopteron nigrum Ito & Maeto, sp. nov.  
(Figs 24e, f, 25f, 26f, 27f, 28f, 29f) 
Type series. Holotype: ♀, “Mt. Mikuniyama, Katsuragi-cho, Wakayama Pref., Japan, 
4 July 2003, R. Matsumoto leg.” (OMNH).  
Paratypes: Japan. 3♀♀, Mt. Soranumadake, Sapporo-shi, Hokkaido, 4–27 July 2007, 
A. Ueda (MsT) (OMNH); 2♀♀, same locality, 27 July – 21. August 2007, A. Ueda 
(MsT) (KPMNH); 1♀, Ashoro-cho, Hokkaido, 15 July – 7 August 2008, A. Ueda 
(MsT) (OMNH); 1♀, Nippu, Bifuka-cho, Hokkaido, 19 June – 17 July 2010, N. Kuhara 
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& M. Sueyoshi (MsT) (OMNH); 1♀, Shiretoko, Hokkaido, 13 August 1996, T. Tachi 
(OMNH); 1♀, Nishirappu, Furano, Hokkaido, 26 June – 17 July 2009, A. Ueda 
(OMNH); 2♀♀ , Okawa, Nishimeya-mura, Aomori Pref., 21–30 June 2013, T. 
Nakamura (MsT) (LC154920, LC154921) (EUM); 2♀♀, Biwakubo-sawa, Masutomi, 
Hokuto-shi, Yamanashi Pref., 28 July 2007, K. Watanabe (KPMNH); 2♀♀, same 
locality, 28 July – 7 August 2007, K. Watanabe (MsT) (KPMNH); 1♀, Otaki-fudou, 
Katsunuma-cho, Koushu-shi, Yamanashi Pref., 9 July 2007, K. Watanabe (KPMNH); 2
♀♀, Gozaishi-onsen, Nirasaki-shi, Yamanashi Pref., 8–17 July 2005, K. Hosoda (MsT) 
(OMNH); 5♀♀, Mt. Kariyasu-yama, Kaga-shi, Ishikawa Pref., 28 June – 18 July 2002, 
K. Esaki (OMNH); 1♀, same locality, 28 June – 19 July 2002, K. Esaki (SEHU); 3♀
♀, same locality, 19–31 July 2002, K. Esaki (SEHU); 1♀, Hikagedaira, Gifu Pref., 24 
September 1980, E. Nishida (OMNH); 1♀, Utsukushimatsu, Nagawa-cho, Nagano 
Pref., 23 August 2012, S. Fujie (KPMNH); 2♀♀, Nakajima, Ono-shi, Fukui Pref., 22 
June – 13 July 2014, S. Fujie & T. Hirooka (MsT) (LC154917, LC154919) (KPMNH); 
1♀, Akasai-keikoku, Haga-cho, Hyogo Pref., 16 June 2009, R. Matsumoto (OMNH); 2
♀♀, Mt. Hyonosen, Yabu-shi, Hyogo Pref., 16 June – 14 July 2013, M. Ito & S. Fujie 
(MsT) (NIAES); 3♀♀, Niiya, Kami-cho, Hyogo Pref., 16 June – 14 July 2013, M. Ito 
& S. Fujie (MsT) (NIAES); 1♀1♂, same locality, 26 June – 18 July 2011, S. Fujie 
(MsT) (NIAES); 2♀♀, Mt. Odaigahara, Nara Pref., 25 July – 1 August 2005, A. 
Kawazoe (MsT) (EUM). 
 
Female (n = 41). Body length 10.0–12.0 mm. 
Head. Vertex 0.4–0.5 times as long as maximum length of eye in dorsal view. 
Frons without a depression between eye and antennal socket in frontal view (Fig. 25f). 
Clypeus 0.5–0.6 times as long as wide, with three weak projections of equal size (Fig. 
25f). Face 0.6–0.7 times as long as wide. Length of malar space 1.1–1.2 times as long as 
basal mandibular width. Ocello-ocular line/lateral ocellar diameter = 1.1–1.7. 
Postocellar line/lateral ocellar diameter = 1.0–1.3. Antenna with 28–30 flagellomeres; 
first flagellomere 1.3–1.4 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28f). Lateral area of pronotum 
densely punctate and transversely striate medially. Collar weakly punctate. Mesoscutum 
densely punctate (Fig. 28f). Subalar prominence extensively punctate (Fig. 28f). 
Scutellum densely punctate in dorsal view. Postscutellum flattened in lateral view (Fig. 
28f). Metapleuron strongly punctate (Fig. 28f). Propodeum strongly carinate (Fig. 29f). 
Area externa and area dentipara sparsely punctate (Fig. 29f). Area basalis and area 
superomedia polished (Fig. 29f). Area posteroexterna confluent with area petiolaris and 
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polished (Fig. 29f). Fore wing length 6.0–8.5 mm. Vein cu-a basad of vein Rs&M (Fig. 
27f). Vein rs-m opposite or distad of vein 2m-cu (Fig. 27f). Hind femur 3.4–3.6 times as 
long as maximum depth in lateral view, without distinct convexity ventrally. Hind tibia 
9.4–11.3 times as long as maximum depth in lateral view. First hind tarsomere 2.4–2.8 
times as long as second and 2.2–2.5 times as long as longer hind tibial spur. 
Metasoma. T1 2.0–2.3 times as long as maximum width, 2.4–2.6 times as long 
as T2. T2 0.6 times as long as maximum width. T1 weakly and sparsely punctate. T2-T8 
weakly and densely punctate. S1 without distinct sharp projection basally. Ovipositor 
sheath 2.1–2.3 times as long as hind tibia. 
Color. Body black (Fig. 24e). Antennal flagellum with a white band (Fig. 24e). 
Inner margin of eye and middle area of mandible yellowish white (Fig. 25f). Fore and 
mid legs grayish brown (Fig. 24e). Apex of hind tarsus sometimes yellowish white (Fig. 
24e). Fore wing with an apical dark mark, extending downwards (Fig. 27f). 
Male (n = 1). Similar to female (Fig. 24f). Body length: 9.0 mm. Head 0.7 times as long 
as wide in dorsal view. Face 0.8 times as long as wide. Antenna with 36 flagellomeres; 
first flagellomere 1.1 times as long as second flagellomere. Fore wing: length 8.0 mm. 
Hind femur 3.2 times as long as maximum depth in lateral view. First hind tarsomere 
3.7 times as long as longer hind tibial spur. T1 2.5 times as long as maximum width, 2.3 
times as long as T2. T2 1.0 times as long as maximum width. Antennal flagellum 
without a white band (Fig. 24f). Face, clypeus, basal area of mandible, apices of T1–3, 
and fore and middle legs yellowish white.  
Male genitalia of this species were not examined due to the limited number of 
specimens. 
 
Distribution. Japan (Hokkaido and Honshu).  
Bionomics. Host unknow. Adults mainly fly in July and August.  
Etymology. The specific epithet of this new species is derived from the entirely black 
body. 
Remarks. This new species most resembles S. pseudonigrum sp. nov., but is easily 
distinguished from it by the distinct apical marking on the fore wing (the apical portion 
is only infuscate in S. pseudonigrum). 
 
 
Spilopteron oblongulum Ito & Maeto, sp. nov.  
(Figs 24g, h, 25g, 26g, 27g, 28g, 29g, 30k, l, 31f) 
Type series. Holotype: 1♀, “Oku-nikko, Nikko-shi, Tochigi Pref., Japan, 9. August 
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1980, K. Konishi leg.” (NIAES). 
Paratypes: Japan. 1♀ , Doudaira, Tanzawa, Kanagawa Pref., 29 August 1993 T. 
Kinoshita (NIAES); 1♀1♂, Mt. Mikuniyama, Yamakita-cho, Kanagawa Pref., 11 
August 2015, T. Taniwaki (LC154926, LC154927) (KPMNH); 1♂, same locality, 1–2 
August 2005, M. Takakuwa (NIAES); 1♂, Mt. Hotaka-san, Katashina-mura, Gumma 
Pref., 2 August 2007, K. Watanabe (KPMNH); 1♂, Mt. Ontake-san, Outaki-mura, 
Nagano Pref., 7 August 2010, K. Watanabe (KPMNH). 
 
Female (n = 3). Body length 13.0–17.0 mm. 
Head. Vertex 0.5 times as long as maximum length of eye in dorsal view. Frons 
without a depression between eye and antennal socket in frontal view (Fig. 25g). 
Clypeus 0.6 times as long as wide, with two lateral projections (Fig. 25g, 26g). Face 
0.7–0.8 times as long as wide. Length of malar space 1.0–1.1 times as long as basal 
mandibular width. Ocello-ocular line/lateral ocellar diameter = 1.4–1.6. Postocellar 
line/lateral ocellar diameter = 1.1. Antenna with 35 flagellomeres; first flagellomere 
1.2–1.3 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28g). Lateral area of pronotum 
densely punctate and transversely striate medially (Fig. 28g). Collar weakly punctate. 
Mesoscutum densely punctate. Subalar prominence extensively punctate (Fig. 28g). 
Scutellum densely punctate in dorsal view. Postscutellum roundly convex in lateral view 
(Fig. 28g). Metapleuron extensively punctate (Fig. 28g). Propodeum strongly carinate 
(Fig. 29g). Area externa densely punctate (Fig. 29g). Area basalis, area dentipara and 
area superomedia weakly carinate (Fig. 29g). Area posteroexterna confluent with area 
petiolaris (Fig. 29g). Fore wing length 11.5–14.0 mm. Vein cu-a basad of vein Rs&M 
(Fig. 27g). Vein rs-m opposite or basad of vein 2m-cu (Fig. 27g). Hind femur 4.7–5.1 
times as long as maximum depth in lateral view, without distinct convexity ventrally. 
Hind tibia 13.3–13.5 times as long as maximum depth in lateral view. First hind 
tarsomere 2.3–2.6 times as long as second and 3.5–3.8 times as long as longer hind 
tibial spur.  
Metasoma. T1 2.9–3.7 times as long as maximum width, 2.1–2.2 times as long 
as T2. T2 0.9–1.0 times as long as maximum width. T1 weakly and sparsely punctate. 
T2-T8 weakly and densely punctate. S1 without distinct sharp projection basally. 
Ovipositor sheath 2.3–2.6 times as long as hind tibia.  
Color. Body black (Fig. 28g). Antennal flagellum with a white band (Fig. 24g). 
Inner margin of eye, clypeus, basal area of mandible, scutellum, postscutellum, area 
petiolaris and apices of T1 and T2 yellow. Fore and mid legs, trochanter, trochantellus 
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and hind tarsus tinged yellowish brown. Fore wing with an apical dark mark extending 
downwards (Fig. 27g). 
Male (n = 4; genitalia, n = 2). Similar to female (Fig. 24h). Vertex 0.6–0.7 times as long 
as maximum length of eye in dorsal view. Face 0.7–0.8 times as long as wide. 
Ocello-ocular line/lateral ocellar diameter= 1.3–1.5. Postocellar line/lateral ocellar 
diameter= 0.9–1.3. Antenna with 39–41 flagellomeres; first flagellomere 1.0–1.2 times 
as long as second flagellomere. Fore wing length 12.0–14.5 mm. Hind femur 5.5–5.7 
times as long as maximum depth in lateral view. Hind tibia 12.6–14.0 times as long as 
maximum depth in lateral view. First hind tarsomere 2.2–2.4 times as long as second 
and 4.3–4.8 times as long as longer hind tibial spur. T1 3.5–4.3 times as long as 
maximum width. S1 in front of spiracles of T1. T2 1.0–1.1 times as long as maximum 
width. Antennal flagellum yellowish brown, without a white band (Fig. 24h). Face, 
basal area of T1 yellowish brown. Hind femur and tibia yellow to brown. 
 Subgenital plate hexagonal with basal angle obtuse (Fig. 31f). Paramere short, 
basal part strongly projecting towards base of subgenital plate (Fig. 30k). Aedeagus 
gently curved, its penis valve ca. 2.0 times as long as basal apodeme (Fig. 30l).  
 
Distribution. Japan (Honshu). 
Bionomics. Host unknown. Adults fly in August. 
Etymology. The specific epithet of this new species is derived from the long ovipositor 
sheath.  
Remarks. This new species most resembles S. flavescutatum Wang, 2004 and S. 
longitubus Wang, 2004 from China, but is easily distinguished from the former by the 
long T1, 3.5–4.3 times as long as wide (2.7 times in S. flavescutatum), and from the 
latter by the polished area petiolaris (rugose in S. longitubus); the female antenna has 35 
flagellomeres (43 flagellomeres in S. longitubus), and the male S1 ends in front of the 
spiracles of T1 (a little behind in S. longitubus). ML analysis indicates that this species 
is most closely related to S. apicale. Morphologically, this species shares some unique 
character states with S. apicale, such as the shape of clypeus and the depression between 
the eye and antennal socket, but it has an obviously longer ovipositor. 
 
Spilopteron pseudonigrum Ito & Maeto, sp. nov.  
(Figs 24i, j, 25h, 26h, 27h, 28h, 29h, 30m, n, 31g) 
Type series. Holotype: ♀, “Mt. Hyonosen, Yabu-shi, Hyogo Pref., Japan, 16 June – 14 
July 2013, M. Ito & S. Fujie leg.” (MsT) (OMNH).  
Paratypes: Japan. 7♂♂, Kawaratai, Nishimeya-mura, Aomori Pref., 12–21 June 2013, 
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T. Nakamura (MsT) (EUM) (LC154923, LC154924); 6♂♂, same locality, 21–30 June 
2013, T. Nakamura (MsT) (EUM); 2♀♀5♂♂, same locality, 30 June – 15 July 2013, 
T. Nakamura (MsT) (LC154922) (EUM); 1♀, Asahi-kosen, Yamagata Pref., 23 July 
1971, A. Nagatomi (SEHU), 1♂, Mt. Yudono-san, Asahi-mura, Yamagata Pref., 12 
August 1996, N. Takahashi (OMNH); 1♀, Hinoemata-mura, Fukushima Pref., 24–25 
August 1989, K. Konishi (NIAES); 1♀, Suginosawa, Myoko-shi, Niigata Pref., 3 
August 2012, M. Ito (KPMNH); 1♀ , same locality, 16 July 2013, S. Shimizu 
(KPMNH); 1♀, same locality, 17 August 2013, S. Shimizu (KPMNH); 2♀♀, Mt. 
Hotaka-san, Katashina-mura, Gunma Pref., 1 August 2007, T. Ishizaki (KPMNH); 1♀, 
same locality, 2 August 2007, M. Irie (KPMNH); 1♀, Hirogawara, Ashiyasu-mura, 
Yamanashi Pref., 14 July 1996, T. Tachi (OMNH); 1♀, Mt. Hakkaisan, Outaki-mura, 
Nagano Pref., 28 July 2013, S. Shimizu (KPMNH); 1♀, Hirugano-kogen, Gujo-shi, 
Gifu Pref., 8 July 2006, H. Yoshida (OMNH); 1♀, Nakajima, Ono-shi, Fukui Pref., 22 
June – 13 July 2014, S. Fujie & T. Hirooka (MsT) (OMNH); 1♀, Mt. Haku-san, 
Ishikawa Pref., 3 August 1988, I. Togashi (NIAES); 9♀♀1♂, same data as holotype 
(OMNH); 1♀, Mt. Koya-yama, Odamiyama, Ehime Pref., 11 July 1994, E. Yamamoto 
(NIAES). 
 
Female (n = 27). Body length 6.5–9.5 mm. 
Head. Vertex 0.4 times as long as maximum length of eye in dorsal view. Frons 
without a depression between eye and antennal socket in frontal view (Fig. 25h). 
Clypeus 0.3–0.6 times as long as wide, with three weak projections of equal size (Fig. 
25h, 26h). Face 0.7 times as long as wide. Length of malar space 1.1–1.3 times as long 
as basal mandibular width. Ocello-ocular line/lateral ocellar diameter = 1.3–1.7. 
Postocellar line/lateral ocellar diameter = 1.2. Antenna with 27–28 flagellomeres; first 
flagellomere 1.2–1.4 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28h). Lateral area of pronotum 
densely punctate and transversely striate medially. Collar weakly and sparsely punctate. 
Mesoscutum densely punctate (Fig. 28h). Subalar prominence extensively punctate 
(Fig. 28h). Scutellum sparsely punctate in dorsal view. Postscutellum flattened in lateral 
view (Fig. 28h). Metapleuron sparsely punctate (Fig. 28h). Propodeum strongly carinate 
(Fig. 29h). Area superomedia square. Area externa and area dentipara sparsely punctate 
(Fig. 29h). Area basalis and area superomedia polished (Fig. 29h). Area posteroexterna 
confluent with area petiolaris and polished (Fig. 29h). Fore wing length 6.0–8.5 mm. 
Vein cu-a basad of vein Rs&M (Fig. 27h). Vein rs-m opposite or distad of vein 2m-cu 
(Fig. 27h). Hind femur 3.5–3.7 times as long as maximum depth in lateral view, without 
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distinct convexity ventrally. Hind tibia 8.7–9.5 times as long as maximum depth in 
lateral view. First hind tarsomere 2.4–2.8 times as long as second one and 2.1–2.4 times 
as long as longer hind tibial spur.  
Metasoma. T1 1.9–2.4 times as long as maximum width, 2.2–2.7 times as long 
as T2. T2 0.5–0.7 times as long as maximum width. T1 weakly and sparsely punctate. 
T2-T8 weakly and densely punctate. S1 without distinct sharp projection basally. 
Ovipositor sheath 2.0–2.3 times as long as hind tibia.  
Color. Body black (Fig. 24i). Antennal flagellum with a white band (Fig. 24i). 
Inner margin of eye and middle area of mandible yellowish white (Fig. 2h). Fore and 
mid legs grayish brown (Fig. 24i). Apex of hind tarsus sometimes yellowish white (Figs 
24i, 24j). Fore wing lacking dark marks, with only an infuscate apical area (Fig. 27h). 
Male (n = 19; genitalia, n = 2). Similar to female (Fig. 24j). Vertex 0.4–0.5 times as 
long as maximum length of eye in dorsal view. Face 0.7–0.8 times as long as wide. 
Length of malar space 0.9–1.2 times as long as basal mandibular width. Ocello-ocular 
line/lateral ocellar diameter = 1.2–1.4. Postocellar line/lateral ocellar diameter = 
1.0–1.4. Antenna with 33–36 flagellomeres; first flagellomere 1.1–1.4 times as long as 
second flagellomere. Hind tibia 8.3–9.6 times as long as maximum depth in lateral view. 
First hind tarsomere 2.4–2.9 times as long as second and 2.2–2.6 times as long as longer 
hind tibial spur. T1 2.3–3.2 times as long as maximum width. T2 0.7–0.9 times as long 
as maximum width. Antennal flagellum without a white band. Face, clypeus, basal area 
of mandible, apices of T1 and T2, and fore and mid legs yellowish white.  
 Subgenital plate pentagonal with basal angle obtuse (Fig. 31g). Paramere short, 
basal part strongly projecting towards base of subgenital plate (Fig. 30m). Aedeagus 
gently curved, its penis valve ca. 2.0 times as long as basal apodeme (Fig. 30n).  
 
Distribution. Japan (Honshu and Shikoku). 
Bionomics. Host unknown. Adults mainly fly in July and August. 
Etymology. The specific epithet of this new species is derived from the similarity to S. 
nigrum sp. nov.  
Remarks. This new species most resembles S. nigrum sp. nov., although it can be 
distinguished by merely infuscate apical area of the fore wing (with a distinct apical 
mark in S. nigrum). Although S. pseudonigrum and S. nigrum are difficult to distinguish 
from each other, they are distinct by molecular analysis (Fig. 43); the genetic distance 
between them was about 9.8 %. This species also resembles S. brachyurum sp. nov., but 
it has a square area superomedia of the propodeum (the area is rounded in S. 
brachyurum). 
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Spilopteron pyrrhonae Kusigemati, 1981 
(Figs 25i, 26i, 27i, 28i, 29i, 30o, p, 31h) 
Spilopteron pyrrhonae: Kusigemati, 1981: 123. [Type locality: Japan, Kagoshima Pref.] 
Spilopteron pyrrhonae: Yu et al., 2005, 2012. 
 
Female (n = 11). Body length 10.5–13.0 mm. 
Head. Vertex 0.6–0.7 times as long as maximum length of eye in dorsal view. 
Frons without a depression between eye and antennal socket in frontal view (Fig. 25i). 
Clypeus 0.6 times as long as wide, with two strong lateral projections, and anterior 
margin turned up (Figs 25i, 26i). Face 0.6–0.7 times as long as wide. Length of malar 
space 0.9–1.2 times as long as basal mandibular width. Ocello-ocular line/lateral ocellar 
diameter = 1.4–1.8. Postocellar line/lateral ocellar diameter = 0.9–1.4. Antenna with 
32–33 flagellomeres; first flagellomere 1.3 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28i). Lateral area of pronotum 
densely punctate and transversely striate medially (Fig. 28i). Collar weakly punctate. 
Mesoscutum densely punctate. Subalar prominence extensively punctate (Fig. 28i). 
Scutellum weakly punctate in dorsal view. Postscutellum flattened in lateral view (Fig. 
28i). Metapleuron weakly punctate (Fig. 28i). Propodeum strongly carinate (Fig. 29i). 
Area externa and area dentipara punctate (Fig. 29i). Area basalis polished (Fig. 29i). 
Area superomedia weakly carinate (Fig. 29i). Area petiolaris polished (Fig. 29i). Fore 
wing length 9.5–10.0 mm. Vein cu-a basad of vein Rs&M (Fig. 27i). Vein rs-m opposite 
vein 2m-cu (Fig. 27i). Hind femur 3.5–3.9 times as long as maximum depth in lateral 
view, without distinct convexity ventrally. Hind tibia 10.8–11.8 times as long as 
maximum depth in lateral view. First hind tarsomere 2.4–2.6 times as long as second 
and 2.2–2.5 times as long as longer hind tibial spur.  
Metasoma. T1 2.2–2.5 times as long as maximum width, 2.0–2.3 times as long 
as T2. T2 0.6–0.7 times as long as maximum width. T1 weakly and sparsely punctate. 
T2-T8 weakly densely punctate. S1 without distinct sharp projection basally. Ovipositor 
sheath 2.0–2.1 times as long as hind tibia.  
Color. Body black (Fig. 28i). Antennal flagellum with a white band. Inner 
margin of eye and hind tarsomeres 3–5 white to yellowish white. Fore and mid legs 
brown. Fore wing with a rounded apical dark mark (Fig. 27i). 
Male (n = 7; genitalia, n = 2). Similar to female. Clypeus 0.6–0.8 times as long as wide. 
Length of malar space 1.0–1.3 times as long as basal mandibular width. Ocello-ocular 
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line/lateral ocellar diameter = 1.4–2.0. Postocellar line/lateral ocellar diameter = 
1.1–1.5. Antenna with 37–39 flagellomeres; first flagellomere 1.2–1.3 times as long as 
second flagellomere. Hind femur 3.4–4.1 times as long as maximum depth in lateral 
view. First hind tarsomere 2.1–2.7 times as long as second and 2.7–3.3 times as long as 
longer hind tibial spur. Metasoma. T1 2.6–3.0 times as long as maximum width, 1.9–2.3 
times as long as T2. T2 0.8–1.0 times as long as maximum width. Face, basal area of 
mandible, hind tarsus and apices of T1 and T2 yellowish white. Fore and mid legs, 
trochanters and trochantelli yellowish brown. 
 Subgenital plate pentagonal with basal angle obtuse (Fig. 31h), its length ca. 0.7 
times as long as aedeagus. Paramere short, basal part strongly projecting towards base 
of subgenital plate (Fig. 30o). Aedeagus gently curved, its penis valve ca. 1.3 times as 
long as basal apodeme (Fig. 30p). 
 
Specimens examined. 1♀ (holotype of Spilopteron pyrrhonae), Takachiho-gawara, 
Kagoshima Pref., 24 April 1975, Y. Minami (SEHU); 3♀♀ 2♂♂ , Kamiyu, 
Hakone-machi, Kanagawa Pref., 20 December 2003 (emerged), K. Watanabe 
(KPMNH); 1♀1♂, Amagi-kogen, Izu-shi, Shizuoka Pref., April 2008 (emerged), H. 
Kawai (KPMNH), 1♀1♂, Amagi-toge, Kawazu-shi, Shizuoka Pref., 27 April 2013 
(emerged), A. Kosaki (LC041988, LC041989) (OMNH); 1♀, same locality, 27 April 
2013 (emerged), Y. Shiozawa (LC041990) (NIAES); 1♀, Kurodake, Oita Pref., 8–9 
June 1985, T. Hirowatari (NIAES); 1♂, Katamukiyama, Ogata-machi, Oita Pref., 6 
June 1992, R. Noda (NIAES); 1♂, Hikosan, Fukuoka Pref., 19 April 1980 (emerged), 
R. Noda (NIAES); 1♀1♂, same locality, June 1982 (emerged), R. Noda (NIAES); 1♀, 
same locality, 30 March 1982 (emerged), R. Noda (NIAES). 
Distribution. Japan (Honshu, Shikoku, and Kyushu). 
Bionomics. Kusigemati (1981) reported that this species is a parasitoid of Pyrrhona 
laeticolor (Cerambycidae). Adults fly in May and June. 
Remarks. This species resembles S. brachyurum sp. nov. and S. nigrum sp. nov.; 
however, it can be distinguished from them by the rounded apical dark mark on the fore 
wing (extending downwards in S. brachyurum and S. nigrum), and turned up clypeus in 
lateral view (not turned up in S. brachyurum and S. nigrum). It is also easily 
distinguished from other Japanese Spilopteron by the above character states. 
 
Spilopteron tosaense (Uchida, 1934) 
(Figs 25j, k, 26j, 27j, k, 28j, k, 29j, 30q, r, 31i) 
Siphimedia apicalis f. tosaensis Uchida, 1934: 53. [Type locality: Japan, Kochi Pref.] 
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Siphimedia apicalis var. yakushimemsis: Uchida, 1934: 53. Synonymized by Townes et 
al. (1965) 
Spilopteron tosensis: Townes et al., 1965: 391; Kusigemati, 1981: 121. 
Spilopteron apicalis: Kusigemati, 1981: 118 (in part). 
Spilopteron tosaense: Yu et al., 2005, 2012; Ito et al., 2015. 
 
Female (n = 181). Body length 13.0–17.0 mm. 
Vertex 0.4–0.6 times as long as maximum length of eye in dorsal view. Frons 
without a depression between eye and antennal socket in frontal view (Fig. 25j, k). 
Clypeus 0.6–0.7 times as long as wide, with three weak projections (Figs 25j, k, 26j). 
Face 0.6–0.7 times as long as wide. Length of malar space 0.9–1.2 times as long as 
basal mandibular width. Ocello-ocular line/lateral ocellar diameter = 1.5–1.8. 
Postocellar line/lateral ocellar diameter = 1.1–1.3. Antenna with 33–35 flagellomeres; 
first flagellomere 1.3–1.4 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate (Fig. 28j, k). Lateral area of pronotum 
densely punctate and transversely striate medially (Fig. 28j, k). Collar weakly and 
sparsely punctate. Mesoscutum densely punctate. Subalar prominence extensively 
punctate (Fig. 28j, k). Scutellum densely punctate in dorsal view. Postscutellum roundly 
convex in lateral view (Fig. 28j, k). Metapleuron densely punctate (Fig. 28j, k). 
Propodeum indistinctly carinate (Fig. 29j). Area externa densely punctate (Fig. 29j). 
Area basalis polished (Fig. 29j). Area dentipara, area posteroexterna and area petiolaris 
confluent with area superomedia (Fig. 29j). Fore wing length 11.5–15.5 mm. Vein cu-a 
basad of vein Rs&M (Fig. 27j, k). Vein rs-m opposite or basad of vein 2m-cu (Fig. 27j, 
k). Hind femur 4.0–4.3 times as long as maximum depth in lateral view, without distinct 
convexity ventrally. Hind tibia 10.6–12.2 times as long as maximum depth in lateral 
view. First hind tarsomere 2.4–2.5 times as long as second and 2.7–3.2 times as long as 
longer hind tibial spur.  
Metasoma. T1 2.4–2.8 times as long as maximum width, 2.1–2.6 times as long 
as T2. T2 0.7 times as long as maximum width. T1 weakly and sparsely punctate. T2-T8 
weakly and densely punctate. S1 without distinct sharp projection basally. Ovipositor 
sheath 1.5–1.8 times as long as hind tibia.  
Color. Body black to yellowish brown (Fig. 28j, k). Antennal flagellum with a 
white band. Inner margin of eye, clypeus, basal part of mandible, fore and mid legs, 
hind legs, and basal part of T1 yellowish brown to black. Fore wing with an apical dark 
mark extended downwards, and in some individuals with a dark mark below the 
pterostigma (Fig. 4j, k). 
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Male (n = 66; genitalia, n = 4). Similar to female. Body length 12.0–17.0 mm. Head 0.6 
times as long as wide in dorsal view. Clypeus 0.7–0.8 times as long as wide. Face 
0.5–0.8 times as long as wide. Ocello-ocular line/lateral ocellar diameter = 1.2–1.5. 
Antenna with 37–43 flagellomeres; first flagellomere 1.2–1.3 times as long as second 
flagellomere. Hind femur 4.3–4.8 times as long as maximum depth in lateral view. Hind 
tibia 11.0–13.2 times as long as maximum depth in lateral view. First hind tarsomere 
1.9–2.3 times as long as second and 3.3–4.3 times as long as longer hind tibial spur. T1 
2.5–2.9 times as long as maximum width, 1.9–2.2 times as long as T2. T2 0.9–1.0 times 
as long as maximum width. Body invariably yellow with dark stripes. 
 Subgenital plate hexagonal with basal angle obtuse (Fig. 31i). Paramere short, 
basal part strongly projecting towards base of subgenital plate (Fig. 30q). Aedeagus 
gently curved, its penis valve ca. 2.0 times as long as basal apodeme (Fig. 30r). 
 
Specimens examined. 1♀ (holotype of Siphimedia apicalis f. tosaensis), Mt. Koeda, 
Kochi Pref., 12 July 1933, Y. Sugihara (SEHU); 1♀ (holotype of Siphimedia apicalis f. 
yakushimensis), Hananoegawa, Kuriu, Yakushima Is., Kagoshima Pref., 31 July 1929, 
H. Hori (SEHU); 1♀, Hitsujigaoka, Sapporo-shi, Hokkaido, 26 July – 2 August, 2008, 
K. Konishi (EUM); 2♀♀, same locality, 4–11 August, 2008, K. Konishi (EUM); 2♀
♀, same locality, 20–27 July 2010, K. Konishi (EUM); 3F, same locality, 25 July – 1 
August 2011, K. Konishi (EUM); 2♀♀, same locality, 1–8 August 2011, K. Konishi 
(EUM); 5♀♀, same locality, 25 July – 1 August 2012, K. Konishi (LC041271) (EUM); 
3♀♀, same locality, 1–8 August 2012, K. Konishi (EUM); 3♀♀, Oyubari, Yubari-shi, 
Hokkaido, 24 July – 24 August 2006, A. Ueda (OMNH); 1♀, same locality, 3–17 
August 2007, A. Ueda (OMNH); 1♀, Ashoro-cho, Hokkaido, 17 July – 7 August 2008, 
A. Ueda (OMNH); 1♀, Takinoshita, Kuriyama-cho, Hokkaido, 16 July – 5 August 
2009, A. Ueda (OMNH); 1♀, Mt. Hakkodasan, Aomori Pref., 15 August 1927, T. 
Uchida (SEHU); 1♀, Kodomari Peninsula, Nakadomari-cho, Aomori Pref., 28 July 
2013, D. Kato (KPMNH); 1♀, Okawa, Nishimeya-mura, Aomori Pref., 25 July – 6 
August 2013, T. Nakamura (EUM); 2♀♀, Kawaratai, Nishimeya-mura, Aomori Pref., 
4–19 August 2011, T. Nakamura (EUM); 1♀ , Mt. Hakaseyama, Showa-mura, 
Fukushima Pref., 29 June – 26 July 1998, T. Muroi & S. Morishita (MU); 1♀, Mt. 
Nokogiriyama, Suyoshi-cho, Nagaoka-shi, Niigata Pref., 21 July – 21 August 2014, So 
Shimizu & R. Shimizu (KPMNH); 1♀, Mt. Houhyousan, Oda, Tsukuba-shi, Ibaraki 
Pref., 28 June – 2 August 2013, S. Shimizu (NSMT); 1♂, Mt. Togarisengen, Tojoji, 
Tsuchiura-shi, Ibaraki Pref., 1 July – 5 August 2014, S. Shimizu (NSMT); 1♀, 
Kurabuchi-mura, Takasaki-shi, Gunma Pref., 2 August 2002, H. Suzuki (KPMNH); 1♂, 
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Ayuta, Mogi-machi, Tochigi Pref., 23 July 2011, M. Inaizumi (KPMNH); 1♂ , 
Otaki-mura, Chichibu-shi, Saitama Pref., 13–14 July 2002, T. Nambu (KPMNH); 1♂, 
Irikawa forest road, Otaki-mura, Chichibu-shi, Saitama Pref., 20–21 July 2013, N. 
Kikuchi (NSMT); 2♂♂, Shiraishi-toge, Higashichichibu-mura, Saitama Pref., 20 July 
2013, N. Kikuchi (NSMT); 1♂, Manazuru, Manazuru-cho, Kanagawa Pref., 30 June 
2013, K. Watanabe (KPMNH); 1♀, Tanzawa, Kanagawa Pref., 21 August 1993, K. 
Kudo (NIAES); 1♀1♂, Otone-toge, Hankone, Kanagawa Pref., 27 July 1999, H. 
Nagase (KPMNH); 1♀, Mt. Koboyama, Hadano-shi, Kanagawa Pref., 28 June 2008, K. 
Watanabe (KPMNH); 1♂, Fudago, Kimitsu-shi, Chiba Pref., 18 July 2010, S. Tsuyuki 
(KPMNH); 1♀, Takekura, Mishima-shi, Shizuoka Pref., 23 June – 8 July 2012, A. 
Ishikawa (KPMNH); 1♀, Inatori, Higashiizu-shi, Shizuoka Pref., 7 July 2009, T. 
Muraki (KPMNH); 1♂, Biwakubo-zawa, Masutomi, Hokuto-shi, Yamanashi Pref., 8 
August 2008, K. Watanabe (KPMNH); 1♀, Tano, Yamato-cho, Koshu-shi, Yamanashi 
Pref., 5 August 2008, K. Watanabe (KPMNH); 2♀♀, Maruno-cho, Nirasaki-shi, 
Yamanashi Pref., 26 June – 20 July 2007, K. Hosoda (OMNH); 2♀♀, same locality, 30 
July – 30 August 2008, K. Hosoda (OMNH); 3♀♀2♂♂, 1 August – 10 October 2007, 
K. Hosoda (OMNH); 8♀♀1♂, Mt. Kariyasuyama, Kaga-cho, Ishikawa Pref., 28 June 
– 19 July 2002, K. Esaki (NIAES); 4♀♀, same locality, 19–31 July 2002, K. Esaki 
(NIAES); 3♀♀, same locality, 18–30 July 2002, K. Esaki (NIAES); 1♀, Kute, 
Nyukawa-cho, Takayama-shi, Gifu Pref., 4 August 2013, S. Fujie (NSMT); 2♀♀, 
Nabedaira-kogen, Takayama-shi, Gifu Pref., 13 August 2013, M. Ito (LC041284) 
(NSMT); 1♀, Sugadaira-kogen, Ueda-shi, nagano Pref., 10 August 2012, D. Kato 
(LC041277) (KPMNH); 1♂, same locality, 18 August 2012, D. Kato (KPMNH); 1♀, 
same locality, 8 August – 3 September 2014, S. Shimizu (KPMNH); 1 ♀ , 
Utsukushimatsu, Daimon, Nagawa-cho, Nagano Pref., 26 August 2011, S. Fujie 
(OMNH); 1♀, same locality, 22 August 2012, S. Fujie (LC041280) (OMNH); 1♀1♂, 
Ontake-kogen, Outaki-mura, Nagano Pref., 31 July 2013, M. Ito (NIAES); 4♀♀, 
Yawata, Asahi-cho, Aichi Pref., 18–28 July 1998, M. Ozawa (MU); 3♀♀, Sanage, 
Toyota-shi, Aichi Pref., 8–14 July 2002, M. Kiyota (MU); 2♀♀, Tanoshiri, Asuke, 
Aichi Pref., 28 June – 5 July 2005, M. Kato (MU); 2♀♀, Ouda, Iitaka, Matsusaka-shi, 
Mie pref., 2 September 2012, E. Nishida (OMNH); 2♀♀, same locality, 7 August 
2011, E. Nishida (OMNH); 3♀♀, same locality, 13 August 2011, E. Nishida (OMNH); 
3F1M, Oohora, Misugi-mura, Tsu-shi, Mie Pref., 24 July 2011, E. Nishida (OMNH); 5
♀♀, Mt. Tadosan, Kuwana-shi, Mie Pref., 11 June 2009, A. Kawazoe (EUM); 11♀♀, 
same locality, 12 July 2009, A. Kawazoe (EUM); 1 ♀ , Mt. Syakagatake, 
Totsukawa-mura, Nara Pref., 10 August 2013, M. Ito (SEHU); 4♀♀, same locality, 20 
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July – 11 August 2013, S. Fujie & T. Hirooka (SEHU); 1♀, Mt. Wasamatayama, 
Kamikitayama-mura, Nara Pref., 26 July 2010, M. Ito (SEHU); 1 ♀ , Mt. 
Odaigaharayama, Kamikitayama-mura, Nara pref., 8–15 August 2005, A. Kawazoe 
(OMNH); 1♀, Mt. Horaisan, Otsu-shi, Shiga Pref., 16 August 2008, T. Yoshida 
(SEHU); 1♂, same locality, 29 July 2008, S. Fujie (SEHU); 1♀, Kamigamo-honzan, 
Kita-ku, Kyoto Pref., 7 August 2011, M. Ito (OMNH); 1♀, Hanase-toge, Sakyo-ku, 
Kyoto-shi, Kyoto Pref., 30 July 2008, N. Nakahama (OMNH); 1♂, same locality, 22 
July 2004, R. Matsumoto (OMNH); 1♀, Amidagamine, Imakumano, Higashiyama, 
Kyoto-shi, Kyoto Pref., 4 July 2003, H. Ohishi (OMNH); 1♂, Baba, Kaizuka-shi, 
Osaka Pref., 20–30 June 2003, R, Matsumoto (OMNH); 1♀, Saigahara, Minoo-shi, 
Osaka pref., 21 July – 16 August 2006, R. Matsumoto (OMNH); 9♀♀, Niryou, 
Takatsuki-shi, Osaka pref., 30 June – 4 August 2013, S. Fujie (OMNH); 1♂ , 
Oishi-kogen, Wakayama Pref., 15 July 1994, K. Tenma (OMNH); 1♂, Mt. Koyasan, 
Koya-cho, Wakayama Pref., 20 July 1999, R, Matsumoto (OMNH); 1♂, Otousan, 
Hongu-cho, Wakayama Pref., 13 June 1999, R. Matsumoto (OMNH); 2♂, Hansarei, 
Otou-mura, Wakayama Pref., R. Matsumoto (OMNH); 15♀♀7♂♂, Niiya, Kami-cho, 
Hyogo Pref., 16 June – 14 July 2013, M. Ito & S. Fujie (OMNH); 1♀, same locality, 26 
June – 18 July 2011 (OMNH); 1♂, same locality, 17 July 2011, S. Fujie (OMNH); 1♀, 
Akasai-keikoku, Haga-cho, Hyogo Pref., 4 August 2003, R. Matsumoto (OMNH); 2♂, 
Yokoiki-keikoku, Mt. Hyonosen, Yabu-shi, Hyogo Pref., 13 July 2013, M. Ito 
(KPMNH); 1♂, Odanganaru, Mt. Hyonosen, Wakasa-cho, Tottori Pref., 6 August 2011, 
K. Watanabe (KPMNH); 1♂, Mt. Kakezuyama, Geihoku-cho, Hiroshima Pref., 18 July 
1998, R. Matsumoto (OMNH); 1♀, Mt. Takanawasan, Ehime pref., 11 August 2013, R, 
Matsumoto (OMNH); 1♀2♂♂, Oda-cho, Ehime Pref., 5 July 1997, E. Yamamoto 
(EUM); 1♀, same locality, 23 July 1997, E. Yamamoto (EUM); 1♂, Odamiyama, 
Namakusadani, Ehime Pref., 16 June1998, E. Yamamoto (OMNH); 2♀♀1♂, Mt. 
Kanpuzan, Ino-cho, Kochi Pref., 31 July 2006, R. Matsumoto (OMNH); 2♀♀ , 
Teragawa, Kochi Pref., 18 July 1933, Y. Sugihara (SEHU); 2♂♂, Otoyo-co, Kochi 
Pref., 22–25 July 2013, S. Fujie (OMNH); 1F, Hongawa, Kochi Pref., July 1932, H. 
Wada (SEHU); 1♀, Mt. Kuishi, Kochi Pref., 1 July 1931, S. Nakayama (SEHU); 1♀, 
Ohira, Okawa-mura, Kochi Pref., 21 August 2000, R. Matsumoto (OMNH); 1♀, Otaki, 
Izumi-mura, Kumamoto Pref., 15 July 1999, no data (OMNH); 1♀, Gokanosyo, 
Yatsushiro-shi, Kumamoto Pref., 12 August 2011, T. Kawano (SEHU); 1♀, same 
locality, 1 August 1976 (SEHU); 1♀, Mt. Hikosan, Fukuoka Pref., 28–29 July 2007, T. 
Mita (KPMNH); 1♂, Kamishikagawa, Kitagata-machi, Miyazaki Pref., 21 July 2008, 
K. Katsura (OMNH); 1♂, Izuhara, Tsushima Is., Nagasaki Pref., 14 July 1992, R. 
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Matsumoto (OMNH); 1♀, Mt. Taterasan, Izuhara-cho, Tsushima Is., Nagasaki Pref., 12 
August 2001, R. Matsumoto (OMNH); 1♀, Shiratake, Tsushima Is., Nagasaki Pref., 25 
July 1994, R, Matsumoto (OMNH); 1♀, Mitake, Tsushima Is., Nagasaki Pref., 14 
August 1993, R. Matsumoto (OMNH); 2♀♀, Sago, Kamiagata-cho, Tsushima Is., 
Nagasaki Pref., 5 July 2014, S. Fujie (OMNH); 1♂, Senpironotaki, Yakushima Is., 
Kagoshima Pref., 8 July 2010, T. Maeda (KPMNH); 1♀, Okawa-falls, Yakushima Is., 
Kagoshima Pref., 14 July 1994, T. Yamauchi (OMNH); 1♀, Shiratani, Yakushima Is., 
Kagoshima Pref., 9 August – 2 September 2000, T. Murata & K. Nojima (MU); 2♂♂, 
same locality, 21 June – 9 July 2000, T. Murata & K. Nojima (MU); 1♀, Nagata, 
Yakushima Is., Kagoshima Pref., 28 June 2012, M. Ito (KPMNH); 5♀♀3♂♂, same 
locality, 29 June 2012, M. Ito (LC041298, LC041299, LC041300) (SEHU, KPMNH); 2
♀♀1♂, same locality, 2 July 2012, M. Ito (OMNH); 7F, Mt. Aikodake, Yakushima Is., 
Kagoshima Pref., 28 June 2012, M. Ito (KPMNH); 1♀, same locality, 29 June 2012, M. 
Ito (SEHU); 3♀♀, same locality, 3 July 2012, M. Ito (OMNH); 1♂, Harumaki, Anbo, 
Yakushima Is., Kagoshima Pref., 21 June 2012, Y. Kudo (KPMNH). 
Distribution. Japan (Hokkaido*, Honshu, Shikoku, Kyushu, Tsushima Is.*, and 
Yakushima Is.) and China. *New record. 
Bionomics. Host unknown, although in Honshu, I often observed females ovipositing 
into coniferous trunks, into which a Cerambycidae (Leptura ochraceofasciata 
(Motschulsky)) was also ovipositing. Adults fly from June to August, visiting flowers of 
Angelica pubescens and Aralia cordata. 
Remarks. As shown in Ito et al. (2015), this species has a distinct geographical gradient 
in body color across the Japanese Archipelago. For that reason, this species had long 
been confused with S. apicale (see remarks on S. apicale). 
 
Key to the Japanese species of Spilopteron 
 
1. Hind femur with a distinct convexity ventrally; S1 with a distinct sharp projection 
basally. Ovipositor sheath long (2.7–3.0 times as long as hind tibia) 
............... S. mucronatus Lee & Lee 
– Hind femur without a convexity ventrally; S1 without a sharp projection basally. 
Ovipositor sheath short to long (less than 2.6 times as long as hind tibia). 
............... 2 
2. Postscutellum roundly convex in lateral view (Fig. 28b, d, g, j, k). Body with yellow 
markings or entirely reddish yellow (Fig. 28b, d); males never with a white band on 
antennal flagellum (Fig. 24h); body relatively large (10–17 mm) 
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............... 3 
– Postscutellum flat in lateral view (Fig. 28a, c, e, f, h, i). Body entirely black or with 
yellow markings (Fig. 28a, c); males sometimes with a white band on antennal 
flagellum (Fig. 24b); body relatively small (6–13 mm) 
............... 6 
3. Body entirely reddish yellow (Fig. 28d); fore wing with only an infuscate marking 
apically (Fig. 27d) 
............... S. luteum (Uchida, 1934) 
– Body at least with black parts (Fig. 28b, k); fore wing with one or two distinct dark 
markings (Fig. 27b, k) 
............... 4 
4. Depression between eye and antennal socket absent (Fig. 25j, k); clypeus with three 
weak projections (Fig. 25j, k). Body black with yellow markings or yellow with 
black markings (Fig. 28j, k); fore wing sometimes with a black spot below the 
pterostigma (Fig. 27k) 
............... S. tosaense (Uchida, 1934) 
– Depression between eye and antennal socket present (Fig. 25b, g); clypeus with two 
strong lateral projections (Fig. 25b, g). Body black with yellow markings (Fig. 28b, 
g); fore wing never with a black spot below the pterostigma (Fig. 27b, g) 
............... 5 
5. Apical black marking of fore wing extending downwards (Fig. 27g); T1 slender 
(3.5–4.3 times as long as wide); ovipositor sheath long (2.3–2.6 times as long as hind 
tibia) 
............... S. oblongulum Ito & Maeto, sp. nov. 
– Apical black marking of fore wing rounded, not extending downwards (Fig. 27b); T1 
broad (2.2–3.3 times as long as wide); ovipositor sheath short (1.8 times as long as 
hind tibia) 
............... S. apicale (Matsumura, 1912) 
6. Fore wing with only an infuscate apical portion (Fig. 27c, h) 
............... 7 
– Fore wing with a distinct black marking apically (Fig. 27a, f, i)  
............... 8 
7. Area superomedia of propodeum rounded (Fig. 29c); ovipositor sheath short (1.9 
times as long as hind tibia) (Fig. 24c). Antennal flagellum with a white band in 
female and male (Fig. 24d) 
............... S. brachyurum Ito & Maeto, sp. nov. 
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– Area superomedia of propodeum squared (Fig. 29h); ovipositor sheath long (2.0–2.3 
times as long as hind tibia). Antennal flagellum with a white band in female but 
without it in male (Fig. 24f, j) 
............... S. pseudonigrum Ito & Maeto, sp. nov. 
8. Malar space long (MSL 1.3–1.4 times BWM); apex of metasoma yellowish white 
(Fig. 24a, b) 
............... S. albiventre Ito & Maeto, sp. nov. 
– Malar space short (MSL 0.9–1.2 times BWM); apex of metasoma black (Fig. 24e, f) 
............... 8 
9. Apical black marking of fore wing rounded, not extending downwards (Fig. 24i); 
apical margin of clypeus turned up in lateral view. Antennal flagellum with a white 
band in female and male 
............... S. pyrrhonae Kusigemati, 1981 
– Apical black marking of fore wing extending downwards (Fig. 24f); apical margin of 
clypeus flattened. Antennal flagellum with a white band in female but without it in 
male (Fig. 24f) 
............... S. nigrum Ito & Maeto sp. nov. 
 
My ML analysis of mtCOI sequences demonstrated nine compact clusters of Japanese 
Spilopteron (except for S. albiventre sp. nov., the sequence of which was not examined 
because the specimens were too old), within each of which the genetic distances among 
specimens were less than 3% in Kimura’s two-parameter model (Fig. 43). They all 
corresponded exactly to the five already known and four new species described below. 
The analysis indicated the following relationships: S. oblongulum sp. nov. + S. apicale 
(bootstrap value: 95, mean genetic distance: 7.5 %), S. brachyurum sp. nov. + S. nigrum 
sp. nov. + S. pseudonigrum sp. nov. (bootstrap value: 81, mean genetic distance: 9.7 %), 
and S. tosaense + S. luteum (bootstrap value: 68, mean genetic distance: 10.9 %). 
I recognize 10 species of Spilopteron from Japan, of which six species occur in 
Hokkaido, nine occur in Honshu, five occur in Shikoku, four occur in Kyushu, and two 
occur in the Nansei Islands (Yakushima Is., Amami-oshima Is.). In other countries, this 
genus is known from the U.S.A. (four species), Canada (three species), Far East Russia 
(one species), mainland China (22 species), Korea (one species), and Taiwan (two 
species) (Yu et al., 2012; Ito et al., 2012). Therefore, this genus seems to have its center 
of diversity in the mid-latitude area of East Asia. 
In terms of body color, female S. tosaense are known to show an increasing 
melanism from south to north in the Japanese Archipelago (Ito et al., 2015). Also, S. 
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luteum, distributed in Taiwan and southern Japan, has an entirely yellowish body color, 
although most Japanese species are dark. Similarly, many Chinese species of 
Spilopteron in southern areas have a yellowish body color (Wang, 2004). In another 
case from ichneumonids, Apechthis species show two conspicuous body color patterns, 
black or yellow (Watanabe & Takasuka, 2013). The black species are mainly distributed 
in the Holarctic and Himalayan regions, but the yellow species are mainly in the 
Oriental and Neotropical regions. Therefore, such geographical color variation within or 
among species along a latitudinal gradient or related to ecology (open or closed 
environment) seems to be not uncommon in ichneumonid wasps. 
 
Genus Yamatarotes Uchida, 1929 
 
Yamatarotes Uchida, 1929: 180. Type species: Yamatarotes bicolor Uchida, by original 
designation. 
Pseudarotes Uchida, 1929: 179. Type species: Pseudarotes chishimensis Uchida, by 
original designation. Syn. by Townes, 1957. 
Pseudarotes Meyer, 1930: 175. Name preocc. by Uchida, 1929. Type species: 
Pseudarotes filipjevi Meyer, 1930, by original designation. 
Pararotes Meyer, 1934: 271. New name for Pseudarotes Meyer. Syn. by Townes et al., 
1965. 
 
Diagnosis. According to Townes et al. (1965), Yamatarotes is distinguished from any 
other genera of the subfamily Acaenitinae by the combination of the following character 
states: clypeus without a preapical ridge, hind tarsal claws each with a single accessory 
tooth near apex, vein 3rs-m of fore wing basad or opposite of vein 2m-cu, and notauli 
fading out without coming close together, after traversing about 0.8 length of 
mesoscutum. 
Distribution. Palaearctic and Oriental Regions. 
Bionomics. Host unknown. 
 
Yamatarotes bicolor Uchida, 1929 
(Figs 32a-d, 34a, c, e, g) 
Yamatarotes bicolor Uchida, 1929: 180. Lectotype: Japan, Hokkaido, Garugawa. 
 
Female (n= 21). Body length: 12.0–15.0 mm. 
Head. 0.6 times as long as wide in dorsal view. Clypeus 0.6–0.7 times as long 
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as wide, weakly striated. Face 0.6 times as long as wide, strongly and densely punctate 
and weakly convex (Fig. 32a). Frons weakly and sparsely punctate, with a median 
longitudinal carina (Fig. 32a). Malar space 0.9 times as long as basal width of mandible. 
Subocular groove present (Fig. 32a). Mandible striated except for apex (Fig. 32a). 
Lower and upper teeth of mandible equal in length (Fig. 32a). Vertex and gena weakly 
and sparsely punctate. Occiput densely punctate. Occipital carina complete. OOL/LOD 
= 1.4–1.8. POL/LOD = 1.4–1.5. Antenna with 29–31 flagellomeres; first flagellomere 
1.4–1.5 times as long as second flagellomere. 
 Mesosoma. Propleuron densely punctate. Lateral area of pronotum densely 
punctate and transversely striated medially. Collar smooth. Mesoscutum weakly and 
densely punctate. Scutellum sparsely punctate, weakly convex in lateral view. 
Metapleuron extensively and strongly punctate (Fig. 32c). Propodeum strongly carinate, 
roundly convex in lateral view (Fig. 32c). Area externa of propodeum without rugae and 
polished. Area dentipara rugose. Propodeal spiracle elongate (Fig. 32c). Fore wing: 
length 9.5–10.5 mm. Areolet absent (Fig. 32d). Vein cu-a connected with vein M+cu 
(Fig. 32d). Vein 3rs-m basad of vein 2m-cu (Fig. 32d). Hind wing with vein cu-a 
intercepted near middle. Hind femur 3.3–3.4 times as long as maximum depth in lateral 
view. Hind tibia 8.0–9.4 times as long as maximum depth. Hind first tarsomere 1.6–1.9 
times as long as inner spur. 
Metasoma. Tg1 1.8–2.2 times as long as maximum width, 1.8–2.2 times as 
long as Tg2. Tg2 0.7–0.8 times as long as maximum width. Tg1 and Tg2 sparsely 
punctate. Other Tg densely punctate. Ovipositor sheath 2.3–2.5 times as long as hind 
tibia.  
Coloration. Black. Antennal flagellum with a white band. Clypeus, mandible 
and fore leg tinged with yellowish brown (Fig. 32a). Fore wing lacking dark marking 
(Fig. 32d). 
Male (n=16; genitalia, n=4). Similar to females except as follows. Body length: 
9.5–11.0 mm. Malar space 0.8–0.9 times as long as basal width of mandible. OOL/LOD 
= 1.0–1.4. POL/LOD = 0.9–1.4. Antenna with 32 flagellomeres; first flagellomere 
1.2–1.4 times as long as second flagellomere. Forewing: length 8.5–10.0 mm. Hind 
femur 3.3–3.7 times as long as maximum depth in lateral view. Hind tibia 8.8–11.3 
times as long as maximum depth. Area externa and area dentipara rugose. Hind first 
tarsomere 2.2–2.5 times as long as inner tibial spur. Tg1 2.0–2.4 times as long as 
maximum width, 1.8–2.0 times as long as Tg2. Tg2 0.8–0.9 times as long as maximum 
width. Body color light yellow to yellowish brown. Antennal flagellum without a white 
band. Vertex, mesosoma, hind coxa, trochanter, trochantellus and metasoma with black 
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markings.  
Subgenital plate pentagonal with a basal angle acute (Fig. 34g), its length ca. 
0.7 times as long as aedeagus. Paramere short, basal part strongly projected toward the 
base of subgenital plate (Fig. 32a, b). Aedeagus gently curved, its penis valve ca. 1.5 
times as long as basal apodeme (Fig. 32e). 
 
Specimens examined. Japan: 1♀ (lectotype of Yamatarotes bicolor), Garugawa, 
Hokkaido, 23. June 1924, T. Uchida (SEHU); 3♀, Higashikawa, Tomamae Town, 
Hokkaido, 15. July 2012, M. Ito (NSMT); 3♀, Hamamasu, Ishikari City, Hokkaido, 10. 
July 2012, M. Ito (NIAES); 1♂ 2♀, Mt. Soranuma-dake, Sapporo City, Hokkaido, 14. 
June - 4. July 2007, A. Ueda (MsT) (OMNH); 1♂, same locality, 4–27. July 2007, A. 
Ueda (MsT) (OMNH); 3♂, Kannon-zawa, Sapporo City, Hokkaido, 12–19. June 2000, 
M. Sano (MsT) (OMNH); 1♂, Niupu, Bifuka Town, Hokkaido, 19. June – 17. July 2010, 
N. Kuhara and M. Sueyoshi (MsT) (NIAES); 1♂, Kuriyama Town, Hokkaido, 22. June 
– 12. July 2006, A. Ueda (MsT) (OMNH); 1♀, Mt. Keto-zan, Iwate Pref., 9. July 1967, 
R. Ishikawa (NSMT); 1♀, Hanasaku, Katashina Vill., Gunma Pref. 2. July 2008, K. 
Watanabe (KPMNH); 2♂, Mt. Fuji-san, Yamanashi Pref., 25–26 June, 1981, Y. 
Kurosawa (NSMT); 2♀, Maruno Town, Nirasaki City, Yamanashi Pref., 20. July – 1. 
August 2007, K. Hosoda (MsT) (OMNH); 2♂, Biwakubo-sawa, Masutomi, Hokuto City, 
Yamanashi Pref., 28. July – 7. August 2007, K. Watanabe (MsT) (KPMNH); 1♂, 
Sagashio-kosen, Daibosatsu, Yamanashi Pref., 16. June 2007, T. Ban (KPMNH); 1♀, 
Kaminikkawa-toge, Koshu City, Yamanashi Pref., 6. August 2008, M. Irie (KPMNH); 
2♂1♀, Sugadaira-kogen, Ueda City, Nagano Pref., 1. August, 2012, M. Ito (NIAES) 
[BHn1, BHn3]; 1♀, Mt. Hakkaisan, Outaki Vill., Nagano Pref., 28. July 2013, M. Ito 
(OMNH) [BHn2]; 1♂, Mt. Yatsuga-take, Nagano Pref., 18–19. July 1981, K. Mizuno 
(NSMT); 2♀, Kaidakogen, Kiso Town, Nagano Pref., 16. July 2007, K. Watanabe 
(KPMNH); 1♀, Mugikusa-toge, Kitayama, Chino City, Nagano Pref., 20. June 2007, H. 
Katahira (KPMNH); 1♀, Hakkai-san, Mt. Ontake-san, Outaki Vill., Nagano Pref., 5–9. 
August 2010, K. Watanabe (MsT) (KPMNH); 1♂, Tanohara, Mt. Ontake-san, Outaki 
Vill., Nagano Pref., 9. August 2007, K. Watanabe (KPMNH). 
Distribution. Japan (Hokkaido, Kunashiri Is., Honshu, Shikoku, and Kyushu), China, 
Korea, and Far East Russia (Yu et al., 2012). Here, we have examined the specimens 
from Hokkaido and Honshu. 
Bionomics. I observed female oviposition into the logs of Japanese larch (Larix 
laempferi) (10 July 2011 at Ishikari City, Hokkaido; 1 August 2012 at Ueda City, 
Nagano Pref.) and the visit of females and males to flowers of pubescent angelica 
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(Angelica pubescens) (31 July 2013 at Outaki Vill, Nagano Pref.). 
 
Yamatarotes chishimensis (Uchida, 1929) 
(Figs 33a-d, 34b, d, f, h, 35a-d) 
Pseudarotes chishimensis Uchida, 1929: 179. Lectotype: Japan, Chishima Isles, Etorofu 
Is., Arimoe. 
Yamatarotes chishimensis: Townes, 1957: 116. 
 
Female (n=10). Body length: 13.5–16.0 mm. 
Head. 0.6 times as long as wide in dorsal view. Clypeus 0.7–0.8 times as long 
as wide, weakly and sparsely punctate. Face 0.7 times as long as wide, strongly punctate 
and weakly convex. Frons weakly and sparsely punctate, with a median longitudinal 
carina (Fig. 33a). Malar space 1.0–1.3 times as long as basal width of mandible. 
Subocular groove present (Fig. 33a). Mandible striated except for apex (Fig. 33a). 
Lower and upper teeth of mandible equal in length (Fig. 33a). Vertex and gena weakly 
and sparsely punctate. Occiput densely punctate. Occipital carina complete. OOL/LOD 
= 1.1–1.3. POL/LOD = 1.3. Antenna with 34 flagellomeres; first flagellomere 1.4–1.5 
times as long as second flagellomere. 
 Mesosoma. Propleuron weakly punctate. Lateral area of pronotum densely 
punctate and transversely striated medially. Collar sparsely punctate. Mesoscutum 
weakly and densely punctate. Scutellum weakly convex in lateral view, sparsely 
punctate. Metapleuron strongly punctate to rugoso-punctate (Fig. 33c). Propodeum 
strongly carinate and angular in lateral view (Fig. 33c). Propodeal spiracle elongate (Fig. 
33c). Forewing: length 12.0–14.0 mm. Areolet absent (Fig. 33d). Vein cu-a little basad 
of vein M+cu (Fig. 33d). Vein 3rs-m basad of vein 2m-cu (Fig. 33d). Hind wing vein 
cu-a intercepted near middle. Hind femur 3.8–4.7 times as long as maximum depth in 
lateral view. Hind tibia 7.1–10.0 times as long as maximum depth. Hind first tarsomere 
1.8–2.0 times as long as inner tibial spur.  
Metasoma. Tg1 1.8–2.1 times as long as maximum width, 1.6–1.8 times as 
long as Tg2. Tg2 0.7–0.8 times as long as maximum width. Tg1 sparsely punctuate, 
with a weal longitudinal groove. Other Tg densely puncture. St1 basally with strong 
ventral distinct projection with some erect setae (Fig. 33c). Ovipositor sheath 2.2–2.4 
times as long as hind tibia. 
Coloration. Black. Antennal flagellum with white band (Fig. 35a-d). Clypeus 
and labrum yellowish brown (Fig. 10). Mandible yellowish brown except for apex (Fig. 
9). Mesosoma yellowish brown in part, postscutellum and propodeum, but entirely 
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black in the specimens from Honshu and Shikoku (Fig. 35a-d). Fore and middle legs 
with yellowish brown markings (middle leg sometimes entirely black) (Fig. 35a-d). Tg 
1–6 each with a wide and yellowish brown band in apex in specimens from Hokkaido 
(Fig. 35a, b), but with only small brown spots in the specimens from Honshu and 
Shikoku (Fig. 35c, d). Fore wing lacking dark marking (Fig. 33d). 
Male (n=19; genitalia, n=4). Similar to females except as follows. Body length: 
12.5–15.0 mm. Face 0.7–0.8 times as long as wide. POL/LOD = 1.0–1.3. Antenna with 
36 or 37 flagellomeres; first flagellomere 1.3–1.7 times as long as second flagellomere. 
Forewing: length 11.0–13.0 mm. Hind femur 4.3–4.8 times as long as maximum depth 
in lateral view. Hind tibia 10.0–10.6 times as long as maximum depth. Hind first 
tarsomere 2.1–2.5 times as long as inner tibial spur. Tg1 widely swelling near spiracle in 
dorsal view (Fig. 10), 2.1–2.4 times as long as maximum width, 1.7–1.8 times as long 
as Tg2. Tg2 0.9 times as long as maximum width. Antennal flagellum without a white 
band. Face entirely yellow. Mesosoma with yellow markings. Hind coxa with a dorsal 
yellowish brown area. Hind legs yellowish brown except for basal half black.  
Subgenital plate pentagonal with basal angle acute (Fig. 34h), its length ca. 0.8 
times as long as aedeagus. Paramere short, basal part strongly projected toward the base 
of subgenital plate (Fig. 34c, d). Aedeagus gently curved, its penis valve ca. 2.0 times as 
long as basal apodeme (Fig. 34f). 
 
Specimens examined. Japan: 1♂ (lectotype of Pseudarotes chishimensis), Arimoe, 
Etorofu Is., Chishima Isles, 4. August 1927, K. Doi (SEHU); 1♀, Mt. Teine-kanayama, 
Sapporo City, Hokkaido, 18. July 2012, M. Ito (NIAES) [CHk2]; 2♂, same locality, 19 
July 2012, M. Ito (NIAES) [CHk1]; 1♂, same locality, 19 July 2012, Y. Nakatani 
(NSMT); 2♂, Mt. Tarumae-san, Hokkaido, 21–26. July 1998, K. Konishi (MsT) 
(NIAES); 1♂, same locality, 18–21. July 1998, K. Konishi (MsT) (NIAES); 1♀, 
Oyubari, Yubari City, Hokkaido, 24. July – 24. August 2006, A. Ueda (MsT) (OMNH); 
1♀, Mt. Apoi, Hokkaido, 12. August 1959, T. Tano (KPMNH); 2♂1♀, Matsukawa spa, 
Hachimantai, Iwate Pref., 24. July 2004, T. Tachi (OMNH); 1♀, Renge spa, Itoigawa 
City, Niigata Pref., 16. August 1997, T. Tachi (OMNH); 1♀, Mt. Mikuni-san, Minakami 
Town, Gunma Pref., 11. August 2008, H. Katahira (KPMNH); 1♂, Shirane-spa, 
Katashina Vill., Gunma Pref., 23. August 1966, Y. Miyake (NIAES); 1♂, Mt. Hakkaisan, 
Outaki Vill., Nagano Pref.., 28. July 2013, M. Ito (OMNH) [CHn1]; 2♂, Takidani, 
Takayama City, Gifu Pref., 3. August 2013, S. Fujie (SEHU); 1♀, Nabedaira-kogen, 
Takayama City, Gifu Pref., 3. August 2013, S. Fujie (SEHU) [CHn3]; 1♀, 
Nabedaira-kogen, Takayama City, Gifu Pref., 13. August 2013, M. Ito (OMNH) 
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[CHn2]; 2♂, Tamodani, Ono City, Fukui Pref., 19. July 1982, T. Murota (KPMNH); 1♂, 
Mt. Dai-sen, Tottori Pref., 24. June 1978, Y. Yoneda (NIAES); 1♂, Mt. Ishizuchi-san, 
Ehime Pref., 5. August 1983, K. Konishi (NIAES); 1♂, Mt. Ibuki-yama, Saijo City, 
Ehime Pref., 31. July 2006, R. Matsumoto (OMNH); 1♀, Mt. Tsurugi-san, Tokushima 
City, Tokushima Pref., 25. July 2004, Y. Kawakami (OMNH); 1♂, Mt. Daisen-zan, Oita 
Pref., 8. August 1982, R. Noda (NIAES). 
Distribution. Japan (Hokkaido, Etorofu Is., Honshu, Shikoku, and Kyushu). New to 
Shikoku and Kyushu. 
Bionomics. I observed the visit of females and males to flowers of pubescent angelica 
(Angelica pubescens and Aralia cordata) on the edge of deciduous broad-leaved forests 
(18 July 2011 at Sapporo City, Hokkaido; 13 August 2013 at Takayama City, Gifu 
Pref.). 
 
Key to the Japanese species of Yamatarotes 
 
1. Antenna with 32 or less flagellomeres. Collar smooth. Propodeum roundly convex in 
lateral view (Fig. 32c). Body entirely black in female. Tg1 slightly swelling near 
spiracle in dorsal view in male (Fig. 32b). 
............... Y. bicolor Uchida 
– Antenna with 34 or more flagellomeres. Collar sparsely punctuate. Propodeum acutely 
convex in lateral view (Fig. 33c). Tg partly yellowish brown in female. Tg1 widely 
swelling near spiracle in dorsal view in male (Fig. 33b). 
............... Y. chishimensis (Uchida) 
 
As described in “Taxonomy”, although marked body color variation was observed 
between females of Y. chishimensis from Hokkaido (light form) versus those from 
Honshu and Shikoku (dark form), no other morphological characters were recognized to 
distinguish them. Furthermore, the genetic distances were all less than 1.0% within Y. 
chishimensis (Table 3), constructing a compact NJ cluster (Fig. 44). Therefore, we 
conclude that the geographical color forms of females are due to intraspecific variation 
of Y. chishimensis. 
 
Genus Yezoceryx Uchida, 1928 
 
Yezoceryx Uchida, 1928: 36. [Type-species: Yezoceryx scutellaris Uchida, 1928]. 
Original designation. 
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Diagnoses. Head 0.6–0.7 times as long as wide in dorsal view. Clypeus with with three 
strong projections (Fig. 37). Frons without median longitudinal carina (Fig. 2). 
Subocular groove present (Fig. 37). Mandible weakly striated except for the apex. 
Lower tooth of mandible longer than upper tooth. Vertex and gena weakly and sparsely 
punctate. Occiput weakly and sparsely punctate. Occipital carina complete. Scutellum 
roundly convex in lateral view. Propodeum roundly convex in lateral view. Propodeal 
spiracle elongate (Fig. 39). Areolet of fore wing absent (Fig. 38). Hind wing with vein 
cu-a intercepted above middle (Fig. 38). Front and middle tarsus claws without an 
accessory tooth. S1 without a basal convexity and covered with some erect setae. 
Ovipositor tip without transverse ridges. 
Distribution. Palearctic, Oriental, Australian, and Nearctic Regions. 
Bionomics. Host unknown. 
 
Yezoceryx flavidus Chiu, 1971 
(Figs 37a, 38a, 39a, 40a)  
Yezoceryx flavidus Chiu, 1971: 14. [Type locality: Shinchu (=Shinchuku), Taiwan] 
Yezoceryx flavidus: Yu et al., 2012; Ito & Maeto, 2016. 
 
Male (n = 2). Body length 8.0 mm. 
Head. Head 0.7 times as long as wide in dorsal view. Vertex 0.7 times as long 
as maximum length of eye in dorsal view. Clypeus 0.6 times as long as wide, with three 
strong projections. Face 0.7 times as long as wide, and rugose-punctate. MSL 1.4 times 
as long as BWM. OOL/OD = 1.1. POL/OD = 0.5. Antenna with 29 flagellomeres; first 
flagellomere 1.3 times as long as second flagellomere. 
 Mesosoma. Propleuron weakly punctate (Fig. 39a). Lateral area of pronotum 
weakly punctate and transversely striate medially (Fig. 39a). Collar smooth (Fig. 39a). 
Mesopleuron weakly and sparsely punctate (Fig. 39a). Subalar prominence smooth (Fig. 
39a). Mesoscutum weakly punctate (Fig. 40a). Scutellum weakly punctate in dorsal 
view (Fig. 40a). Postscutellum smooth (Fig. 40a). Metapleuron weakly and sparsely 
punctate (Fig. 39a). Propodeum distinctly carinate (Fig. 40a). Area externa weakly and 
sparsely punctate (Fig. 40a). Area dentipara weakly rugose (Fig. 40a). Area basalis, area 
superomedia smooth (Fig. 40a). Area posteroexterna confluent with area petiolaris (Fig. 
40a). Fore wing length 6.0 mm. Vein cu-a opposite to vein Rs&M (Fig. 38a). Hind 
femur 2.8 times as long as maximum depth in lateral view. Hind tibia 8.6 times as long 
as maximum depth in lateral view. First hind tarsomere 2.4 times as long as second one 
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and 1.7 times as long as longer hind tibial spur.  
Metasoma. T1 2.3 times as long as maximum width, 2.0 times as long as T2. T2 0.7 
times as long as maximum width. T1 smooth. T2-T7 weakly punctate.  
Coloration. Body entirely reddish yellow. Fore wing with an apical dark mark, 
extending downwards. 
Female. Unknown.  
 
Specimens examined. Taiwan: 1M (holotype), Shinchu (=Shinchuku), 1–30 July 1918, 
J. Sonan & K. Miyake (TARI). Japan: 1M, Shinokawa, Amamioshima Is., 11 May 1953, 
T. Shiraki (NIAES). 
Distribution. Japan (Amamioshima Is.), Taiwan. New to Japan. 
Bionomics. Adults mainly fly in May in Japan. 
Remarks. Female unknown. This species had not been recorded after the original 
description. The Japanese specimen was same to the holotype of Y. flavidus and well 
agreed with the original description. This species can be easily distinguished from other 
Japanese Yezoceryx by the combination of following character states: body entirely 
yellowish brown, lateromedian longitudinal carina of propodeum indistinct, and 
metapleuron smooth. 
The type locality (Shinchu) belongs to Hsinchu City, which is a coastal area in 
northern Taiwan. The habitat in Amamioshima Is., Shinokawa, is also an eastern coastal 
district of the island. Thus, this species seems to inhabit such coastal areas of 
subtropical climate in East Asia. 
 
Yezoceryx isshikii (Uchida, 1929) 
(Figs 37b, 38b, 39b, 40b)  
Yamatarotes isshikii Uchida, 1929: 181. [Type locality: Sanjogatake, Nara Pref.] 
Siphimedia isshikii: Uchida, 1934: 51.  
Yezoceryx isshikii: Iwata, 1958: 73.  
 
Female (n = 2). Body length 6.5–8.5 mm. 
Head. Head 0.6–0.7 times as long as wide in dorsal view. Vertex 0.4–0.5 times 
as long as maximum length of eye in dorsal view. Clypeus 0.6–0.8 times as long as wide. 
Face 0.7 times as long as wide. MSL 1.0–1.3 times as long as BWM. OOL/OD = 
1.0–1.2. POL/OD = 0.6–0.9. Antenna with 26–29 flagellomeres; first flagellomere 
1.2–1.4 times as long as second flagellomere. 
 Mesosoma. Propleuron weakly punctate (Fig. 39b). Lateral area of pronotum 
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weakly punctate and transversely striate medially (Fig. 39b). Collar smooth (Fig. 39b). 
Mesopleuron weakly and sparsely punctate (Fig. 39b). Subalar prominence smooth (Fig. 
39b). Mesoscutum weakly and densely punctate (Fig. 40b). Scutellum weakly punctate 
in dorsal view (Fig. 40b). Postscutellum smooth (Fig. 40b). Metapleuron weakly and 
sparsely punctate (Fig. 39b). Propodeum distinctly carinate (Fig. 40b). Area externa 
weakly and sparsely punctate (Fig. 40b). Area dentipara, area basalis, area superomedia 
smooth (Fig. 40b). Area posteroexterna confluent with area petiolaris (Fig. 40b). Fore 
wing length 5.0–5.5 mm. Vein cu-a opposite to vein Rs&M (Fig. 38b). Hind femur 
2.7–3.0 times as long as maximum depth in lateral view. Hind tibia 7.5–7.8 times as 
long as maximum depth in lateral view. First hind tarsomere 2.2–2.6 times as long as 
second one and 1.7–2.2 times as long as longer hind tibial spur.  
Metasoma. T1 2.0–2.3 times as long as maximum width, 1.8–2.5 times as long 
as T2. T2 0.6–0.7 times as long as maximum width. T1 smooth. T2-T7 weakly punctate. 
Ovipositor sheath 3.0–3.3 times as long as hind tibia.  
Coloration. Body black. Antennal flagellum with a white band. Face yellowish 
white and a brown marking on center (Fig. 37b). Clypeus and mandible yellowish white 
(Fig. 37b). Scutellum and a part of propodeum yellowish white (Fig. 40b). Front and 
middle legs yellowish brown. Hind tibia and tarsus yellowish brown. Ovipositor sheath 
with a whit band. Fore wing with an apical dark mark, extending downwards. 
Male. Body length: 6.0–7.5 mm. Clypeus 0.4–0.7 times as long as wide. MSL 1.3–1.4 
times as long as BWM. OOL/OD = 0.9–1.1. POL/OD = 0.9–1.5. Antenna with 28–29 
flagellomeres. Fore wing: length 6.0–6.5 mm. Hind femur 2.6–3.2 times as long as 
maximum depth in lateral view. Hind tibia 6.8–7.3 times as long as maximum depth in 
lateral view. First hind tarsomere 1.9–2.4 times as long as longer hind tibial spur. T1 
2.0–2.4 times as long as maximum width. Postscutellum, basal part and apex of T1, and 
apex of T2-T3 yellowish white. Front and middle legs, propodeum, and basal part and 
apex of T1 yellowish white. 
 
Specimens examined. Japan: 1F, Mamurogawa, Mogami-gun, Yamagata Pref., 18. 
August 2012, Y. Matsubara & K. Fukuda (MsT) (NIAES); 1M, Suginosawa, Myoko-shi, 
Niigata Pref., 3. August 2012, M. Ito (OMNH); 1F, Sugadaira-kogen, Ueda-shi, Nagano 
Pref., 22. July – 8. August 2014, S. Shimizu (NIAES); 1F, same locality, 1. August 2012, 
M. Ito (SEHU); Utsukushimatsu, Daimon, Nagawa-cho, Nagano Pref., 23. August 2012, 
S. Fujie (OMNH); 1F, Mt. Hakkaisan, Outaki-mura, Nagano Pref., 5–9. August 2010, K. 
Watanabe (MsT) (KPMNH); 1F, same locality, 30. July – 2. August 2012, M. Ito (MsT) 
(OMNH); 1F, same locality, 18. August 2014, S. Shimizu (NIAES); 1F, Tanohara, 
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Outaki-mura, Nagano Pref., 31. July 2013, S. Shimizu (NIAES); 1F, Nabedaira-kogen, 
Takayama-shi, Gifu Pref., 13. August 2013, M. Ito (SEHU); 1F, Niiya, Kami-cho, 
Hyogo Pref., 16. June – 14 July 2013, M. Ito & S. Fujie (OMNH); 1F1M, Odanganaru, 
Mt. Hyonosen, Yabu-shi, Hyogo Pref., 16. June – 14 July 2013, M. Ito & S. Fujie 
(OMNH); 1F1M, Mt. Shyakagatake, Totsukawa-mura, Nara Pref., 20. July – 11. August 
2013, S. Fujie & T. Hirooka (OMNH). 
Distribution. Japan (Honshu, and Yakushima Is.), and Taiwan. 
Bionomics. Adults mainly fly in July to August. 
Remarks. This species can be easily distinguished from other Japanese species of 
Yezoceryx by the following character states: Subalar prominence smooth (Fig. 39b); 
mesopleuron weakly punctate (Fig. 39b); notaulus long and broad (Fig. 40); long 
ovipositor sheath (over 3.0 times as long as hind tibia); antennal flagellum and 
ovipositor sheath with a white marking (female); face yellowish white with a brown 
marking on center (Fig. 37b). 
 
Yezoceryx nigricephalus Sonan, 1936 
(Figs 37c, 38c, 39c, 40c)  
Yezoceryx nigricephala Sonan, 1936: 417. [Type locality: Tienwan, Taiwan] 
Yezoceryx nigricephala: Chiu, 1971: 11. 
Yezoceryx nigricephalus: Yu et al., 2012. 
 
Female (n = 4). Body length 5.0–6.0 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.5–0.6 times as 
long as maximum length of eye in dorsal view. Clypeus 0.5–0.6 times as long as wide. 
Face 0.7 times as long as wide. MSL 1.2–1.3 times as long as BWM. OOL/OD = 1.2. 
POL/OD = 0.8–1.0. Antenna with 24–26 flagellomeres; first flagellomere 1.2–1.3 times 
as long as second flagellomere. 
 Mesosoma. Propleuron strongly punctate (Fig. 39c). Lateral area of pronotum 
weakly punctate and transversely striate medially (Fig. 39c). Collar smooth (Fig. 39c). 
Mesopleuron weakly and sparsely punctate (Fig. 39c). Subalar prominence smooth (Fig. 
39c). Mesoscutum strongly punctate. Scutellum weakly punctate in dorsal view (Fig. 
40c). Postscutellum smooth (Fig. 40c). Metapleuron rugose-punctate (Fig. 39c). 
Propodeum distinctly carinate (Fig. 40c). Area externa weakly and sparsely punctate 
(Fig. 40c). Area dentipara, area basalis, area superomedia smooth (Fig. 40c). Area 
posteroexterna confluent with area petiolaris (Fig. 40c). Fore wing length 5.0–5.5 mm. 
Vein cu-a based on vein Rs&M (Fig. 38c). Hind femur 3.0–3.4 times as long as 
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maximum depth in lateral view. Hind tibia 7.0–8.0 times as long as maximum depth in 
lateral view. First hind tarsomere 1.9–2.5 times as long as second one and 1.8 times as 
long as longer hind tibial spur.  
Metasoma. T1 2.1–2.2 times as long as maximum width, 2.0–2.4 times as long 
as T2. T2 0.6 times as long as maximum width. T1 smooth. T2-T7 weakly punctate. 
Ovipositor sheath 3.0–3.1 times as long as hind tibia.  
Coloration. Body black (Fig. 36c). Antennal flagellum with a white band. Inner 
margin of eye yellowish white (Fig. 37c). Front and middle legs yellowish brown. Hind 
tibia and tarsus yellowish brown. Ovipositor sheath with a whit band (Fig. 36c). Fore 
wing with an apical dark mark, extending downwards (Fig. 38c). 
Male. Unknown. 
 
Specimens examined. Taiwan: 1F (type), Tienwan, Lotung (=”Tamaru, Rato”), 1 
September 1923, J. Sonan (TARI). Japan: 1F, Mt. Takamaruyama, Kami Town, Hyogo 
Pref., 18 July 2011, M. Ito (OMNH); 2F, Niiya, Kami Town, Hyogo Pref., 16 June – 14 
July 2013, M. Ito & S. Fujie (Malaise trap) (KPMNH). 
Distribution. Japan (Honshu), Taiwan. New to Japan. 
Bionomics. Adults mainly fly in June to July in Japan. 
Remarks. Male unknown. This species had not been recorded after the original 
description. Japanese specimens were same to the type of Y. nigricephala and well 
agreed with the original description. This species can be easily distinguished from other 
Japanese Yezoceryx by the combination of following character states: face entirely black 
(yellowish brown, yellowish white, or black with yellowish white markings in other 
species), and metapleuron rugose-punctured (smooth or punctured in other species). 
This species is disjunctively distributed between Taiwan and Honshu. The type 
locality (Tienwan) is located at an altitude of about 1,500m in the northern mountainous 
region of Taiwan. The places of collection in the southern part of Kami Town in Honshu 
are also about 1,000m high. The disjunctive distribution of this species is probably due 
to its inhabitation in highlands. 
 
Yezoceryx rishiriensis (Uchida, 1934) 
(Figs 37d, 38d, 39d, 40d) 
Siphimedia rishiriensis Uchida, 1934: 51. [Type locality: Rishiri Is., Hokkaido] 
Yezoceryx rishiriensis: Townes, Momoi & Townes, 1965: 393.  
 
Female (n = 66). Body length 5.5–7.5 mm. 
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Head. Head 0.5–0.6 times as long as wide in dorsal view. Vertex 0.5–0.6 times 
as long as maximum length of eye in dorsal view. Clypeus 0.5–0.6 times as long as wide. 
Face 0.7 times as long as wide. MSL 1.2 times as long as BWM. OOL/OD = 1.0–1.1. 
POL/OD = 1.1–1.3. Antenna with 26–28 flagellomeres; first flagellomere 1.2–1.4 times 
as long as second flagellomere. 
 Mesosoma. Propleuron weakly punctate (Fig. 39d). Lateral area of pronotum 
weakly punctate and transversely striate medially (Fig. 39d). Collar smooth (Fig. 39d). 
Mesopleuron strongly punctate (Fig. 39d). Subalar prominence punctate (Fig. 39d). 
Mesoscutum strongly and densely punctate (Fig. 39d). Scutellum weakly punctate in 
dorsal view (Fig. 40d). Postscutellum smooth (Fig. 40d). Metapleuron strongly and 
densely punctate (Fig. 40d). Propodeum distinctly carinate (Fig. 40d). Area externa 
weakly punctate (Fig. 40d). Area basalis smooth (Fig. 40d). Area superomedia confluent 
with area petiolaris (Fig. 40d). Area dentipara weakly punctate (Fig. 40d). Area 
posteroexterna weakly punctate (Fig. 40d). Fore wing length 5.0–6.5 mm. Vein cu-a 
based on vein Rs&M (Fig. 38d). Hind femur 2.6–2.9 times as long as maximum depth in 
lateral view. Hind tibia 6.3–7.3 times as long as maximum depth in lateral view. First 
hind tarsomere 2.0–2.2 times as long as second one and 1.4–1.7 times as long as longer 
hind tibial spur.  
Metasoma. T1 1.7–2.1 times as long as maximum width, 1.7–2.1 times as long 
as T2. T2 0.5–0.7 times as long as maximum width. T1-T7 weakly and punctate. 
Ovipositor sheath 2.4–2.7 times as long as hind tibia.  
Coloration. Body black. Antennal flagellum without a white band (Fig. 36c). 
Inner margin of eye and mandible yellowish brown (Fig. 37d). Front and middle legs 
yellowish brown. Scutellum, postscutellum, and apex of metasomal tergite yellowish 
white. Fore wing with an apical dark mark, extending downwards (Fig. 38d). 
Male (n = 32). Body length: 5.0–7.5 mm. Head 0.5–0.6 times as long as wide. Vertex 
0.4–0.6 times as long as maximum length of eye in dorsal view. Face 0.7–0.8 times as 
long as wide. Antenna with 28–32 flagellomeres. Fore wing: length 5.0–6.5 mm. Hind 
femur 2.8–3.1 times as long as maximum depth in lateral view. Hind tibia 6.8–7.8 times 
as long as maximum depth in lateral view. First hind tarsomere 1.8–2.2 times as long as 
second one and 1.6–1.8 times as long as longer hind tibial spur. T1 1.8–2.6 times as 
long as maximum width. T2 0.6–0.8 times as long as maximum width. Face, clypeus, 
mandible yellowish white. Front and middle legs, propodeum, and basal part and apex 
of T1 yellowish white. 
 
Specimens examined. 1F, Mt. Sorenuma-dake, Sapporo-shi, Hokkaido, 4–27. July 
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2007, A. Ueda (MsT) (OMNH); 5F, same locality, 27. July – 21. August 2007, A. Ueda 
(MsT) (OMNH); 1F, Hitsujigaoka, Sapporo-shi, Hokkaido, 26. July – 2. August 2007, K. 
Konishi (MsT) (EU); 3F, same locality, 25. July - 1. August 2011, K. Konishi (MsT) 
(EU); 4F, same locality, 1-8. August 2011, K. Konishi (MsT) (EU); 1F, Nippu, 
Bifuka-cho, Hokkaido, 19. June – 17. July 2010, N. Kuhara & M. Sueyoshi (OMNH); 
1F, Kuriyama-cho, Hokkaido, A. Ueda (OMNH); 2F, Chitose-shi, Hokkaido, 14. May 
–16. June 2010, August 2001, A. Ueda (OMNH); 2F, Moiwari-gawa, Makiba, Eniwa, 
Hokkaido, 13–21. August 2001, T. Ohkawara & T. Ito (OMNH); 3F, Murogawa-machi, 
Mogami-gun, Yamagata Pref., 14. August 2012, Y. Matsubara & K. Fukuda (MsT) 
(NIAES); 1F, same locality, 15. August 2012, Y. Matsubara & K. Fukuda (MsT) 
(NIAES); 1F, same locality, 16. August 2012, Y. Matsubara & K. Fukuda (MsT) 
(NIAES); 2F, same locality, 21. August 2012, Y. Matsubara & K. Fukuda (MsT) 
(NIAES); 1F, Suginosawa, Myoko-shi, Niigata pref., 25. August 2014, S. Shimizu 
(NIAES); 1F, Mt. Nokogiri-yama, Suyoshi-cho, Nagaoka-shi, Niigata Pref., 28. June 
2014, S. Shimizu (NIAES); 1F, Maruno-machi, Nirasaki-shi, Yamanashi Pref., 20. July 
– 1. August 2007, K. Hosoda (MsT) (OMNH); 1F, Gozaishi, Nirasaki-shi, Yamanashi 
Pref., 8–17. July 2005, K. Hosoda (MsT) (OMNH); 1F, Mt. Hakkaisan, Outaki-mura, 
Nagano Pref., 30. July – 2. August 2012, M. Ito & S. Fujie (OMNH); 1F, Sugadaira, 
Ueda-shi, Nagano Pref., 1. August 2013, M. Ito (OMNH); 1F, Nabedaira-kogen, 
Takayama-shi, Gifu Pref., 13. August 2013, M. Ito (OMNH); 26F21M, Mt. 
Kariyasu-yama, Kaga-shi, Ishikawa Pref., 28. June – 18. July 2002, K. Esaki (MsT) 
(KPMNH); 1M, Kurakake-toge, Fujiwara-machi, Inabe-shi, Mie Pref., 7. July 2014, A. 
Kawazoe (EU); 2M, Odanganaru, Mt. Hyonosen, Yabu-shi, Hyogo Pref., 16. June – 14. 
July 2013, M. Ito & S. Fujie (MsT) (OMNH); 1F, same locality, 15. July 2013, S. Fujie 
(OMNH); 1F, same locality, 14. July 2013, M. Ito (OMNH); 3F, Niiya, Kami-cho, 
Hyogo Pref., 16. June – 14 July 2013, M. Ito & S. Fujie (OMNH); 1M, Mt. Oginosen, 
Hyogo Pref., 14. July 2013, R. Matsumoto (OMNH); 1F, Mt. Maiko, Osaka Pref., 24. 
September, 1981, E. Nishida (OMNH); 5F1M, Niryo, Takatsuki-shi, Osaka Pref., 26. 
May – 13. June 2013, S. Fujie (MsT) (OMNH); 1F, same locality, 30. June – 4. August 
2013, S. Fujie (MsT) (OMNH). 
Distribution. Japan (Hokkaido*, Rishiri Is., and Honshu). * New record. 
Bionomics. Adults mainly fly in June to August. 
Remarks. This species can be easily distinguished from other species of Yezoceryx by 
the following character states: Subalar prominence punctate (Fig. 39d); hind femur 
broad (2.6–3.1 times as long as maximum depth); metapleuron rugose-punctate (Fig. 
39d). 
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Yezoceryxs scutellaris Uchida, 1928  
(Figs 36a, b, 37e, 38e, 39e, 40e) 
Yexoceryx scutellaris Uchida, 1928: 36. [Type locality: Sapporo, Hokkaido] 
 
Female (n = 2). Body length 7.0–7.5 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.4 times as long 
as maximum length of eye in dorsal view. Clypeus 0.6–0.7 times as long as wide. Face 
0.7 times as long as wide. MSL 1.1–1.2 times as long as BWM. OOL/OD = 1.0–1.1. 
POL/OD = 1.0–1.5. Antenna with 26–29 flagellomeres; first flagellomere 1.2–1.3 times 
as long as second flagellomere. 
 Mesosoma. Propleuron strongly punctate (Fig. 39e). Lateral area of pronotum 
weakly punctate and transversely striate medially (Fig. 39e). Collar longitudinally striate 
(Fig. 39e). Mesopleuron strongly punctate (Fig. 39e). Mesoscutum strongly punctate 
(Fig. 39e). Subalar prominence transversely striate (Fig. 39e). Scutellum strongly 
punctate in dorsal view (Fig. 40e). Postscutellum smooth (Fig. 40e). Metapleuron 
weakly punctate (Fig. 40e). Propodeum distinctly carinate (Fig. 40e). Area externa 
weakly punctate (Fig. 40e). Area basalis smooth (Fig. 40e). Area superomedia confluent 
with area petiolaris (Fig. 40e). Area dentipara smooth (Fig. 40e). Area posteroexterna 
weakly punctate (Fig. 40e). Fore wing length 7.5 mm. Vein cu-a based on vein Rs&M 
(Fig. 38f). Hind femur 3.0–3.2 times as long as maximum depth in lateral view. Hind 
tibia 8.0–10.7 times as long as maximum depth in lateral view. First hind tarsomere 
2.4–2.7 times as long as second one and 2.4–2.5 times as long as longer hind tibial spur.  
Metasoma. T1 1.6 times as long as maximum width, 1.8–2.1 times as long as 
T2. T2 0.5 times as long as maximum width. T1-T3 smooth. T4-T7 weakly and punctate. 
Ovipositor sheath 1.9 times as long as hind tibia.  
Coloration. Body black with yellow markings (Fig. 36a). Antennal flagellum 
yellowish brown (Fig. 36a). Face entirely yellow (Fig. 37e). Clypeus and mandible 
yellowish brown (Fig. 37e). Scutellum postscutellum, propodeum, apical part of T1-T4, 
and front and middle legs yellow. Hind legs brown (Fig. 36a). Fore wing with an apical 
dark mark, extending downwards (Fig. 38e). 
Male (n = 1). Similar to female. Body length: 6.5 mm. First hind tarsomere 2.5–2.6 
times as long as longer hind tibial spur. T1 1.8 times as long as maximum width, 1.6 
times as long as T2. T2 0.7 times as long as maximum width.  
 
Specimens examined. 1F, Kamikochi, Nagano Pref., 24. August 1928, N. Kumazawa 
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(NIAES); 1F, Nishiitoya, Kamikochi, Nagano Pref., 18. August 1931, N. Kumazawa 
(NIAES); 1M, Kirinte, Hinoemata-mura, Fukushima Pref., 17. July 2007, T. Ishizaki 
(OMNH). 
Distribution. Japan (Hokkaido, and Honshu*). *New record. 
Bionomics. Adults mainly fly August. 
Remarks. This species had not been collected from the original description in 1928. In 
this study, I found three another specimens including males from Hokkaido and Honshu. 
These specimens were similar to the type specimen except for the body size. Type 
specimen is about 10.0 mm, but these specimens are about 7.0 mm. In the subfamily 
Acaenitinae, body size is variable. So, I concluded these specimens are Y. scutellaris. 
This species can be easily distinguished from other species of Yezoceryx by the 
following character states: Subalar prominence transversely striate (Fig. 39e); 
metapleuron strongly punctate (Fig. 39e); ovipositor sheath very short (Fig. 36a). 
 
Yezoceryx sp. A 
(Figs 36c, d, 37f, 38f, 39f, 40f) 
Type series. Holotype: 1F, “Takamine-kogen, Tsumagoi-mura, Gunma Pref., Japan, 3. 
September 2015, M. Ito leg.” (KPMNH). 
Paratypes: Japan. 1F, Murogawamachi, Mogami-gun, Yamagata Pref., 19. August 2012, 
M. Matsubara & K. Fukuda (MsT) (NIAES); 2F, Takamine-kogen, Tsumagoi-mura, 
Gunma Pref., 3 September 2015, M. Ito (KPMNH); 1F, Akakura, Myoko-shi, Niigata 
Pref., 5. August 2012, M. Ito (OMNH); 1F, Kotaki, Shiobara, Nasu-shiobara-shi, 
Tochigi Pref., 24–30. July 2008, T. Matsumura (KPMNH); 1F, Mt. Ontakes-san, 
Outaki-ura, Kiso-gun, Nagano Pref., 18. August 2014, S. Shimizu (NIAES); 2F3M, 
same locality, 5–9. August 2010, K. Watanabe (MsT) (KPMNH); 1F, same locality, 
1–23. August 2015, S. Shimizu (MsT) (NIAES); 1F, Tanohara, Outaki-mura, Nagano 
Pref., 18. August 2014, S. Shimizu (NIAES); 1F, Mt. Hakkaisan, Outaki-mura, Nagano 
Pref., 18. August 2014, S. Shimizu (NIAES); 5M, same locality, 20. July – 2. August 
2012, M. Ito & S. Fujie (OMNH); Mt. Mikasa-yama, Outaki-mura, Nagnao Pref., 9. 
July 2011, M. Ito (OMNH); 1M, Mt. Fuji, Shizuoka Pref., 22. July 1956, J. Minami 
(NIAES). 
 
Female (n = 12). Body length 6.5–9.5 mm. 
Head. Head 0.6–0.7 times as long as wide in dorsal view. Vertex 0.5–0.6 times 
as long as maximum length of eye in dorsal view. Clypeus 0.4–0.6 times as long as wide. 
Face 0.6–0.8 times as long as wide. MSL 1.2–1.5 times as long as BWM. OOL/OD = 
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1.0–1.6. POL/OD = 1.0–1.3. Antenna with 26–29 flagellomeres; first flagellomere 
1.2–1.3 times as long as second flagellomere. 
 Mesosoma. Propleuron weakly punctate (Fig. 39f). Lateral area of pronotum 
weakly punctate and transversely striate medially (Fig. 39f). Collar weakly and sparsely 
punctate (Fig. 39f). Mesopleuron smooth (Fig. 39f). Mesoscutum punctate (Fig. 39f). 
Subalar prominence smooth (Fig. 39f). Scutellum weakly punctate in dorsal view (Fig. 
40f). Postscutellum smooth (Fig. 40f). Metapleuron weakly and sparsely punctate (Fig. 
40f). Propodeum distinctly carinate (Fig. 40f). Area externa, area dentipara, area basalis, 
area superomedia smooth (Fig. 40f). Area posteroexterna confluent with area petiolaris 
(Fig. 40g). Fore wing length 6.0–8.0 mm. Vein cu-a based on vein Rs&M (Fig. 38f). 
Hind femur 3.9–4.5 times as long as maximum depth in lateral view. Hind tibia 
8.0–10.0 times as long as maximum depth in lateral view. First hind tarsomere 2.7–3.0 
times as long as second one and 2.5–3.0 times as long as longer hind tibial spur.  
Metasoma. T1 2.1–2.3 times as long as maximum width, 1.9–2.1 times as long 
as T2. T2 0.6–0.7 times as long as maximum width. T1-T3 smooth. T4-T7 weakly and 
punctate. Ovipositor sheath 3.2–3.9 times as long as hind tibia.  
Coloration. Body black (Fig. 36c). Antennal flagellum with a white band (Fig. 
36c). Inner margin of eye yellowish white (Fig. 37f). Front and middle legs yellowish 
brown. Hind tibia and tarsus yellowish brown. Ovipositor sheath with a whit band (Fig. 
36c). Fore wing with an apical dark mark, extending downwards (Fig. 38f). 
Male (n = 9). Body length: 5.0–5.5 mm. Head 0.5–0.6 times as long as wide. 
POL/OD = 1.1–1.5. Antenna with 25–27 flagellomeres; first flagellomere 1.3–1.4 times 
as long as second flagellomere. Fore wing: length 4.5–5.0 mm. Hind femur 3.8–4.2 
times as long as maximum depth in lateral view. Hind tibia 10.0–11.5 times as long as 
maximum depth in lateral view. First hind tarsomere 2.6–2.7 times as long as second 
one and 2.5–2.6 times as long as longer hind tibial spur. T1 2.2–2.6 times as long as 
maximum width, 2.1–2.5 times as long as T2. T2 0.7–0.9 times as long as maximum 
width. Antennal flagellum without a white band (Fig. 36d). Face, clypeus, mandible 
yellowish white. Front and middle legs, and hind tarsus claws yellowish white (3Fig. 
36d). 
 
Distribution. Japan (Honshu). 
Bionomics. Adults mainly August to September. 
Remarks. This species can be easily distinguished from other species of Yezoceryx by 
the following character states: Subalar prominence smooth (Fig. 39f); mesopleuron 
weakly punctate (Fig. 39f); metapleuron weakly punctate (Fig. 39f); notaulus short and 
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thin (Fig. 40f). 
 
Yezoceryx sp. B 
(Figs 36e, f, 37g, 38g, 39g, 40g) 
Type series. Holotype: 1F, “Hinoemata, Fukushima Pref., Japan, 1–14. August 2004, H. 
Makihara leg.” (KPMNH). 
Paratypes: Japan. 1M, Nikkozawa, Tochigi Pref., 28 July 1983, H. Makihara (NIAES); 
Shimashima-dani, Nagano Pref., 28. July 1980, H. Takamori (NIAES); 2M, 
Migimata-rindo, Takayama-shi, Gifu Pref., 3. August 2013, S. Fujie (OMNH). 
 
Female (n = 1). Body length 9.5 mm. 
Head. Head 0.6 times as long as wide in dorsal view. Vertex 0.6 times as long 
as maximum length of eye in dorsal view. Clypeus 0.5 times as long as wide (Figs 37g). 
Face 0.7 times as long as wide. MSL 1.1 times as long as BWM. OOL/OD = 1.3. 
POL/OD = 1.4. Antenna with 32 flagellomeres; first flagellomere 1.4 times as long as 
second flagellomere. 
 Mesosoma. Propleuron weakly punctate (Fig. 39g). Lateral area of pronotum 
weakly punctate and transversely striate medially (Fig. 39g). Collar smooth (Fig. 39g). 
Mesopleuron strongly punctate (Fig. 39g). Mesoscutum weakly punctate (Fig. 39g). 
Subalar prominence striate (Fig. 39g). Scutellum sparsely punctate in dorsal view. 
Postscutellum smooth (Fig. 39g). Metapleuron rugose-punctate (Fig. 39g). Propodeum 
distinctly carinate (Fig. 40g). Area externa weakly punctate. Area dentipara, area basalis, 
area superomedia weakly rugosed (Fig. 40g). Area posteroexterna confluent with area 
petiolaris (Fig. 40g). Fore wing length 9.5 mm. Vein cu-a based on vein Rs&M (Fig. 4d). 
Hind femur 3.5 times as long as maximum depth in lateral view. Hind tibia 9.5 times as 
long as maximum depth in lateral view. First hind tarsomere 2.0 times as long as second 
one and 1.8 times as long as longer hind tibial spur.  
Metasoma. T1 2.0 times as long as maximum width, 1.8 times as long as T2. 
T2 0.7 times as long as maximum width. T1-T3 polished. T4-T7 densely and weakly 
punctate. Ovipositor sheath 2.9 times as long as hind tibia.  
Coloration. Body black (Fig. 36e). Antennal flagellum without a white band. 
Inner margin of eye yellowish white (Fig. 37g). Face brown (Fig. 37g). Clypeus and 
mandible yellowish brown (Fig. 37g). Front and middle legs brown (Fig. 36e). Fore 
wing with an apical dark mark, extending downwards (Fig. 38g). 
Male (n = 4). Body length: 8.5–10.5 mm. Vertex 0.5–0.6 times as long as maximum 
length of eye in dorsal view. Face 0.7–0.8 times as long as wide. Clypeus 0.4–0.5 times 
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as long as wide. MSL 1.0–1.1 times as long as BWM. OOL/OD = 1.1–1.2. POL/OD = 
0.9–1.3. Antenna with 34–36 flagellomeres; first flagellomere 1.2–1.4 times as long as 
second flagellomere. Fore wing: length 9.0–10.5 mm. Hind femur 3.2–3.6 times as long 
as maximum depth in lateral view. Hind tibia 7.9–8.6 times as long as maximum depth 
in lateral view. First hind tarsomere 3.7 times as long as longer hind tibial spur. T1 
2.1–2.5 times as long as maximum width, 1.6–1.8 times as long as T2. T2 0.8–0.9 times 
as long as maximum width. Antennal flagellum yellowish brown, and black apically 
(Fig. 36f). Body black with yellowish brown markings. Face, clypeus, mandible, 
scutellum, postscutellum, propodeum, fore and middle legs, hind tarsus claws, and 
metasoma yellowish brown. 
 
Distribution. Japan (Honshu). 
Bionomics. Adults mainly fly end of July to August. 
Remarks. This species can be easily distinguished from other species of Yezoceryx by 
the following character states: Subalar prominence striate (Fig. 39g); metapleuron 
rugose punctate (Fig. 39g); hind femur thin (3.2–3.6 times as long as maximum depth). 
 
Key to the Japanese species of Yezoceryx 
 
1. Body entirely reddish brown.  
............... Y. fluvidus Chiu 
– Body black or black with yellow markings. 
                ................... 2 
2. Subalar prominence smooth (cf. Fig. 39b); ovipositor sheath long (over 3.0 times as 
long as hind tibia). Antennal flagellum and ovipositor sheath with a white marking 
(female) (cf. Fig 36c).                      
 .......................... 3 
– Subalar prominence striate or punctate (cf. Fig. 39g); ovipositor sheath short (1.9–2.9 
times as long as hind tibia). Antennal flagellum and ovipositor sheath without a white 
marking (female) (cf. Fig 36e). 
                               ................... 5 
3. Mesopleuron strongly punctate; metapleuron rugose-punctate.  
 .......................... Y. nigricephala Sonan 
– Mesopleuron weakly punctate; metapleuron weakly punctate.  
  ................... 4 
4. Notaulus short and thin (Fig. 40f). Face black and inner margin of eye yellowish 
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white (female); antennal flagellum without a white band (male). 
 .......................... Y. sp. A 
– Notaulus long and broad (Fig. 40b). Face yellowish white with a brown marking on 
center (female); antennal flagellum with a white band (male). 
  ................... Y. isshikii (Uchida) 
5. Metapleuron strongly punctate (Fig. 39e); ovipositor sheath very short (1.9 times as 
long as hind tibia). Body black with yellow marking (female) (Fig. 36a).   
 .......................... Y. scutellaris Uchuda 
– Metapleuron rugose-punctate (cf. Fig. 39g); ovipositor sheath relatively short (2.4–2.9 
times as long as hind tibia). Body entirely black (female). 
  ................... 6 
6. Subalar prominence punctate (Fig. 39d); hind femur broad (2.6–3.1 times as long as 
maximum depth). Metasomal apex yellowish white (female). 
 .......................... Y. rishiriensis (Uchida) 
– Subalar prominence striate (Fig. 39g); hind femur thin (3.2–3.6 times as long as 
maximum depth). Metasomal apex black (female) (Fig. 36e). 
  ................... Y. sp. B 
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3. 1 Introduction 
 
The subfamily Acaenitinae is included in the notion of pimpliformes as recognized by 
Gauld (1991) and Wahl and Gauld (1998), i.e., comprising Pimplinae, Poemeninae, 
Rhyssinae, Diplazontinae, Orthocentrinae, Cylloceriinae and Diacritinae. According to 
the morphological phylogeny in Wahl and Gauld (1998), the subfamily Acaenitinae is 
considered to monophyletic. On the molecular phylogenetic analyses of ichneumonid 
subfamilies based on nuclear 28S rRNA gene in Quicke (2009), the monophyly of this 
subfamily was also supported except for the genus Procinetus (Coleocentrini).  
Acaenitinae had been divided into two tribes, the Acaenitini and the 
Coleocentrini (Townes, 1971). Acaenitini had the following five character-states in 
common: fore and mid tarsal claws with an acute accessory tooth (without it in 
Coleocentrini), frons with a median vertical carina (without it in Coleocentrini), fore 
wing vein 3rs-m absent (present in Coleocentrini), teeth on apex of lower valve of 
ovipositor reduced or absent (well developed in Coleocentrini), fifth hind tarsomere 
longer than second one (as long as second one in Coleocentrini) (Townes, 1971). 
However, Wahl and Gauld (1998) reported that the above Coleocentrini characters were 
plesiomorphic with respect to the characters used to define the Acaenitini based on their 
morphological phylogenetic analysis, and now these tribes are abolished. Nevertheless, 
molecular phylogenetic relationships among genera of the subfamily Acaenitinae 
remain unsolved. In this chapter, I analyze DNA sequences of the two gene regions, 
mtCOI and nuclear 28S rRNA, to elucidate the relationships among genera. These two 
regions are commonly used for the molecular analyses of parasitoid wasps (Quicke et al., 
2006; Stigenberg et al., 2011).  
 
3. 2 Materials and methods 
 
To collect the samples for DNA analyses, I used following methods: (1) sweeping, (2) 
looking, and (3) Malaise traps. In this analysis, all Japanese Acaenitinae genera were 
included. 
 
3. 2. 1 DNA extraction, amplification, and sequencing 
 
A middle tarsus of each individual was removed and preserved in 99.5% ethanol. After 
drying, the tissue was ground in 20 μl of 50 mM NaOH and digested for 15 min at 95°C. 
After that, samples were neutralized using 20 μl of 200 mM Tris-HCl. The mtCOI 
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primers designed by Folmer et al. (1994) (LCO1490: 5′ GGT CAA CAA ATC ATA 
AAG ATA TTG G3′; HCO2198: 5′ TAA ACT TCA GGG TGA CCA AAA AAT 
CA3′) (648 bp), and the nuclear 28S D2 primers designed by Campbell et al. (1993) 
(fwd: 5′ AGT CGT GTT GCT TGA TAG TGC AG3′; rev: 5′ TTG GTC CGT 
GTT TCA AGA CGG G3′) (ca. 650 bp) were used for the polymerase chain reaction 
(PCR). PCR was conducted for COI and 28S by using the DNA polymerase enzyme 
KOD FX NEO (Toyobo), with an initial 2-min denaturation at 94°C, followed by 35 
cycles at 98°C for 10 s, 48°C for 30 s, and 68°C for 15 s. PCR products were purified 
using the illustra GFX kit (GE Healthcare Life Sciences). Gene regions were sequenced 
with the same primers used in the PCRs, and using the BigDyeTM Terminator ver. 3.1 
Cycle Sequencing kit (Applied Biosystems). The cycle sequencing programs both for 
COI and 28S consisted of 25 cycles at 96°C for 10 s, 50°C for 5 s, and 60°C for 4 min. 
Cycle sequencing reactions were run on an ABI Prism 3100 Genetic Analyzer (Applied 
Biosystems). 
 
3. 2. 2 Sequencing alignment, model selection, and phylogenetic analyses 
 
For assembly and viewing of the sequence data, the DNA Dynamo Sequence Analyze 
Software program (Blue Tractor Software) was used. The sequences were aligned using 
Muscle on the MEGA6. Maximum likelihood (ML) trees were constructed using 
MEGA6 with 1,000 bootstrap replications (Tamura et al., 2013). The model selection 
for ML was performed according to the Akaike information criterion (AIC) in MEGA6. 
The best-fit substitution model was general time reversible (GTR), with rate 
heterogeneity among sites modeled using a proportion of a gamma distribution (+G), 
and invariable sites (+I). All the DNA sequences obtained were deposited in the DDBJ 
(http://www.ddbj.nig.ac.jp/index-j.html)/ EMBL GenBank database (https://www.ncbi. 
nlm.nih.gov/genbank/). Also, mtCOI and nuclear 28S sequence data of Phaenolobus sp., 
Phorotrophus sp., Procinetus sp., Coleocentrus chipsanii, Coleocentrus excitator, and 
Coleocentrus sp. were obtained from the Genbank data base (Quicke et al., 2009). 
 
3. 3 Phylogenetic analysis based on mtCOI sequences 
 
Analysis of mtCOI sequences supported the monophyly of the tribe Acaenitini (Fig. 45), 
although the phylogenetic position of the genera Coleocentrus and Procinetus of the 
tribe Coleocentrini was not clear.  
However, the genera Spilopteron and Yezoceryx were both supposed to be not 
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monophyletic (Fig. 45). The genus Spilopteron was divided into three clades (Fig. 45). 
Clade A consisted of Spilopteron sp. A, that was small and blackish species. Clade B 
consisted of S. apicale, S. luteum, S. tosaense, S. sp. from US and S. pyrrhonae. The 
former three species are large and rounded postscutellum, but S. pyrrhonae is very 
similar to S. sp. A. Clade C consists of S. mucronatum only.  
Another one was the genus Yezoceryx that was divided into two clades (Fig. 45). 
Clade A consisted of Yezoceryx rishiriensis and Y. sp. A. Clade B consisted of Y. sp. B 
and Y. isshikii. These latter two species have a white band on ovipositor sheath in 
common.  
 
3. 4 Phylogenetic analysis based on nuclear 28S sequences 
 
Analysis of 28S also supported the monophyly of the so-called tribe Acaenitini (Fig. 46). 
The genus Coleocentrus and Procinetus that had been classified to the tribe 
Coleocentrini made a different clade from the tribe Acaenitini.  
Similar to the result of mtCOI, the both genera Spilopteron and Yezoceryx 
indicated multiple clades. Spilopteron was divided into two clades (Fig. 46). Clade A 
consisted of S. apicale, S. luteum, S. tosaense, and S. pyrrhonae. Clade B consisted of S. 
mucronatum, S. sp. A and S. sp. B. The genus Yezoceryx was divided into two clades 
(Fig. 46). Clade A consisted of Y. isshikii only, and clade B consisted of Y. rishiriensis 
and Y. sp. A.  
 
3.5 Discussion 
  
Both COI and 28S phylogenetic trees indicate the monophyly of the tribe Acaenitini, 
although that of the tribe Coleocentrini was not always supported. The tribe Acaenitinae 
had been defined by the following five character-states in common: fore and mid tarsal 
claws with an acute accessory tooth (without it in Coleocentrini), frons with a median 
vertical carina (without it in Coleocentrini), fore wing vein 3rs-m absent (present in 
Coleocentrini), teeth on apex of lower valve of ovipositor reduced or absent (well 
developed in Coleocentrini), fifth hind tarsomere longer than second one (as long as 
second one in Coleocentrini) (Townes, 1971). In Wahl and Gauld (1998), these tribes 
were not accepted, while Coleocentrini was morphologically different Acaenitini. 
However, the present molecular phylogenetics may support the dependence of these two 
taxa as tribes or subfamilies.  
The monophyly of each genus was not supported for such as Spilopteron and 
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Yezoceryx. These results suggest that the taxonomic characters to define many genera of 
this subfamily are inappropriate and should be revised after extensive and world-wide 
examination. 
The genus Spilopteron was divided into multiple clades based on the both gene 
regions. In the analysis of COI, the US species related to the type-species was included 
in the same clade that consisted of some Japanese Spilopteron, such as S. apicale, S. 
luteum, and S. tosaense, but S. pyrrhonae was different from them. On the other hand, S. 
mucronatum was related to Arotes species in both molecular trees. This species is very 
characteristic within Spilopteron, i.e. having a ventral projection on hind femur, and a 
strong ventral projection on S1. This ventral projection on hind femur is certainly a 
common character-state with some species of Arotes. 
The genus Yezoceryx was divided into two clades in both molecular results. 
This is distinguished from other genera of Acaenitinae by the strong projection of S1 
without setae. My molecular analyses suggest that this genus has two clades, which 
seem each close to other genera, thus we need to review morphological characters of 
Yezoceryx and its related genera. 
My study has revealed that this subfamily has many phylogenetic problems. At 
the tribal level, Acaenitini and Coleocentrini are morphologically distinct and also can 
be clearly distinguished by molecular data. Thus, we should classify them into 
previously proposed tribes again or newly arranged different subfamilies. For generic 
treatment, we need to revise them by analyzing genera and species from all around the 
world.   
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4. 1 Introduction 
 
Geographical color variation across the Japanese Archipelago has been studied in 
various insects. For example, the elytral color polymorphism of ladybirds shows that the 
frequency of dark forms is higher in high latitude areas (Kawakami et al., 2013). 
Similarly, there is a positive latitudinal gradient in the frequency of the black-mark 
morph of male pigmy grasshoppers Tetrix japonica (Bolívar) (Tsurui & Nishida, 2010). 
Although some Japanese species of ichneumonids show marked geographical color 
variation (Ito & Maeto, 2014; Ito et al., 2014), there have been no quantitative analyses 
of the effect of geographical factors on the color variation of the parasitoid wasps of the 
archipelago. 
In Japan, five species of Spilopteron, S. apicale (Matsumura, 1912) [=S. 
apicalis], S. tosaense (Uchida, 1934) [=S. tosensis], S. pyrrhonae Kusigemati, 1981, S. 
mucronatus Lee, 2008, and S. luteum (Uchida, 1930), have been recorded (Kusigemati, 
1981; Yu et al., 2012; Ito et al., 2012). According to Kusigemati (1981), his 
dark-colored species “S. apicalis” from the northern islands of Japan (Hokkaido and 
Honshu) was clearly distinguished from his light-colored species “S. tosensis” from the 
southern islands (Shikoku, Kyushu, and Yakushima Is.). However, many additional 
specimens of intermediate coloration have since been found on Honshu and Shikoku, 
making the delimitation of these species unclear. Thus, it has been speculated that they 
all belong to a single species with a continuous gradient of color variation. 
 
4. 2 Materials and methods 
 
Three body parts (face, mesopleuron and metasomal tergite 1) were coded as light (0) or 
dark (1), as shown in Fig. 8. The face was considered to be light (0) when it was entirely 
yellowish brown inside the rectangle below the antennal sockets or dark (1) when it was 
black, or at least partly so. The mesopleuron (excluding the dorsal region below the 
tegula) was light (0) when it was yellowish brown at least in part or dark (1) when it 
was entirely black. Tergite 1 was light (0) when the inside of the basal rectangle anterior 
of the spiracles was yellowish brown at least in part or dark (1) when it was entirely 
black. The effects of two geographical variables, altitude (40–1570 m) and latitude 
(30–44°N), on the darkness indices were analyzed with Generalized Estimating 
Equations (GEE), using IBM SPSS Statistics for Windows, Version 19.0. The observed 
values (0 or 1) of the darkness indices were specified to have a binomial distribution 
and a logit link function. The three body parts were treated as within-individual 
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variables. After the analysis was performed using the data from 187 females, the overall 
predicted value (probability) of the darkness of each body part was calculated.  
The observed darkness values and collection localities of the female specimens 
were positioned on the BI tree based on the mtCOI sequences, to show the geographical 
distribution of mitochondrial lineages and color forms within Japan. 
 
4. 3 Result 
 
The result of GEE showed that the effects of altitude and latitude on the body darkness 
of female S. tosaense were both significant and positive (Table 4). The darkness indices 
of all three body parts (Fig. 47) were predicted to increase with the degree of latitude, 
indicating a distinct gradient of body color variation along the latitudes of 30–40°N (Fig. 
10). 
As shown in Fig. 49, there seems to be a mitochondrial lineage of dark 
specimens (1/1/1) (Fig. 49) distributed on Hokkaido and the highlands of Honshu and 
Shikoku, a lineage of light specimens (0/0/0) (Fig. 49) on the southernmost island 
Yakushima, and a lineage of intermediate color forms (0/1/1, 1/1/0) on the Kii Peninsula 
of Honshu, but several other basal lineages of dark or light specimens were present in 
central Honshu and Tsushima Is. 
 
4. 4 Discussion 
 
Our molecular analyses and morphological examination have revealed that S. apicale is 
a monotypic, dark species found in northern or high latitude localities in Japan, while S. 
tosaense is a variously colored species widely distributed from southern to northern 
Japan. Body color of female S. tosaense showed a marked geographical gradient, with 
individuals being increasingly dark with increasing latitude from Yakushima Is. to 
Hokkaido (Fig. 48).  
 Within the Japanese Archipelago, some insects show a similar gradual increase 
in the frequency of dark forms with latitude (e.g., Tsurui & Nishida, 2010; Kawakami et 
al., 2013). Such geographical gradients of insect body color are understood to be an 
adaptation to thermal conditions (Brakefield & Willmer, 1985). The high frequencies of 
dark color morphs in the ladybird Adalia bipunctata (Linnaeus) associated with higher 
latitudes could be interpreted as being a thermal adaptation for absorbing more solar 
radiation. In contrast, the higher frequencies of light color morphs associated with a 
decrease in latitude may be an adaptation for reducing heat stress (Brakefield & Willmer, 
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1985). In addition, the study on thermoregulatory function of a braconid parasitoid 
Meteorus pulchricornis (Wesmael) demonstrated that body color variation markedly 
affected the body temperature of adult wasps in sunlight (Abe et al., 2013). 
 One of other conceivable hypotheses is the different pathway of entry into 
Japan between two color forms of S. tosaense. According to this hypothesis, the 
dark-colored population may have entered northern Japan, while the light-colored 
population entered southern Japan separately, subsequently leading to the current 
latitudinal gradient of color variations. However, the results of the mitochondrial COI 
analyses seem to contradict this hypothesis, because the lineages of northern dark 
individuals and southern light individuals are not clearly defined. In fact, this indicates 
the occurrence of multiple introduction events, each establishing various color forms on 
the southern islands (Fig. 49). 
 Last but not least, it is also noteworthy that S. tosaense males lack any 
geographical color variation, and are always light colored. This is probably because 
female wasps must stay on tree trunks for long periods of time during oviposition, 
irrespective of the strength of solar radiation. In female wasps, the benefits provided by 
body color variation would be more significant for thermal regulation. However, 
another possibility is that the color patterns of females are a form of camouflage or 
mimicry designed to avoid predation, most likely by birds, during oviposition. Such 
protection is not necessary for the males, which are free to escape predation by fleeing 
the predator. The body color patterns of certain groups of parasitoid wasps have been 
implicated in mimicry (Mason, 1964; Quicke et al., 1992), and predation pressure has 
the potential to limit the fitness of parasitoids in the field (Hemipel et al., 1997). 
Nevertheless, there is no available data that demonstrates the existence of a 
corresponding geographical gradient in camouflage backgrounds or mimicry models, 
and further research will be required to fully test this hypothesis. 
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5. 1 Species diversity of Acaenitinae from Japan 
 
In this study (chapter 2), I have recognized 11 new species and seven new records from 
Japan. Therefore, the total Japanese species became nine genera containing 34 species. 
As shown in chapter 1, 82 species are known from the Palearctic region, 77 species 
from the Oriental region, 21 species from the Nearctic region, 56 species from the 
Ethiopian region, five species from the Australian region, and three species from the 
Neotropical region. In the Nearctic region, ichneumonid fauna is well understood 
(Townes et al., 1960). In contrast, in the Palearctic, Oriental, and Ethiopian regions, 
although many Acaenitinae species have been recorded, ichneumonid fauna is still a 
long way from being understood. The center of diversity of this subfamily is therefore 
considered to be in the Old World.  
Comparing the Japanese fauna of Acaenitinae to neighboring biogeographical 
regions, 26 species (29.20 %) are common with the Palearctic region, four species 
(0.05 %) are common with the Oriental region, and eight species (30.80 %) are endemic 
to Japan.  
 
5. 2 Usability of molecular approaches in parasitoid taxonomy 
 
In recent studies, molecular approaches have been used for the taxonomy of parasitoid 
wasps (Quicke et al., 2006, Stigenberg et al., 2011). However, many of them are 
phylogenetic studies on higher taxa, and it is still rare to solve species problems with 
difficulties in morphological identification. In chapter 2, I recognized considerable 
intraspecific body color variations in a common, but problematic, species of Acaenitinae, 
and I can resolve the taxonomic problem using molecular approaches. Molecular 
approaches are particularly useful in delimiting species having marked body color and 
other phenetic variations, as well as in identifying the specific association of males and 
females. 
 
5. 3 Intraspecific body color variations in Spilopteron and other Acaenitinae 
species 
 
In female Spilopteron tosaense (Uchida, 1934), there is a marked geographical gradient 
in color, with individuals becoming increasingly dark with increasing latitude from 
Yakushima Islands to Hokkaido (chapter 2, 4). Insects often show this geographical 
pattern of intraspecific color variations, i.e., lighter in warm and humid climate 
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conditions (in lower latitudes), and darker in cold and dry climate conditions (in higher 
latitudes) (e.g., Tsurui & Nishida, 2010, Kawakami et al., 2013, Abe et al., 2013). 
As mentioned in chapter 2, body color variation is not only seen in species of 
the genus Spilopteron. The geographical color pattern shown in Yamatarotes 
chishimensis (Uchida, 1929) (lighter in the north vs. darker in the south) appears 
contrary to the general tendency described above. To understand the evolutionary reason 
for this anomaly, we need more data on geographical color variations throughout the 
whole distribution area of this species. In addition, it is possible that there were different 
pathways of entry into Japan for two color forms. According to this hypothesis, the 
light-colored population may have entered Hokkaido, while the dark-colored population 
entered southern Japan separately, leading to the current latitudinal gradient of color 
variations. 
In Arotes moiwanus Matsumura, 1912, some specimens have a white band on 
antennal flagellum in Hokkaido, which is lacking in the south of Honshu. The related 
species A. albicinctus Gravenhorst, 1829, which is widely distributed in the Palearctic 
region, always has a white band in antennal flagellum. In the neighboring areas of Japan, 
A. albicinctus is distributed in the Russian Far East and Korea. Thus, there is a 
possibility that the species had invaded from Sakhalin and crossbred with A. moiwanus 
in Hokkaido, and A. moiwanus came to have a white band. 
Jezarotes tamanukii has a yellowish-brown body color only in high altitude 
areas of the Kii Peninsula. This is an example for Japanese Acaenitinae, but many 
endemic species or subspecies of insect are distributed in the Kii Peninsula. An example 
of genetic variation in perennial herbs is the Kii Peninsula population of Polygala reinii, 
which shows a marked variation in allozymes (Nakagawa, 2004). In J. tamanukii, 
specimens from Nara Prefecture and Mie Prefecture in the Kii peninsula show more 
genetic differences than those from other localities of Japan, i.e., Hyogo and Niigata. It 
is most likely that several populations with different body colors have migrated into the 
Kii Peninsula separately. 
 
5. 4 Conclusion 
 
I have revealed the high diversity of the parasitoid subfamily Acaenitinae from all over 
Japan based on morphological and molecular characters, as well as the geographical 
factors of intraspecific body color variations. My study strongly supports the usability 
of molecular approaches in the taxonomy of parasitoid wasps.  
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Summary 
 
In chapter 1, I have described the background and purpose of this study. 
 
First, I gave an outline of basic information and the current condition of taxonomy of 
the family Ichneumonidae, including the subfamily Acaenitinae. 
The family Ichneumonidae of the order Hymenoptera (Insecta) contains many 
current and more potential biocontrol agents against pest insects in agriculture and 
forestry (e.g. Neumann & Morey, 1984; Philip et al., 1993). According to Yu et al. 
(2012), 1,579 genera and 24,281 species (including fossil species) have been described 
from all over the world. But this number is thought to be a small part, and the estimated 
number of species considered to 60,000~100,000 (Townes, 1969; Gauld, 1991). 
Ichneumonids are distributed in the whole world except for the polar regions, and are 
commonly found in various environments (Gauld, 1991).  
The classification of this parasitoid family has long been based on 
morphological characteristics such as body proportion, surface structure, wing venation, 
hair distribution, and so forth. The use of body color has also been common for species 
identification, because of the ease of using this characteristic, however, there is often 
large intraspecific variation in body color due to both genetic and environmental factors 
(Abe et al., 2013). Because of recent development in molecular taxonomy, 
mitochondrial and nuclear DNA sequences have increasingly been used for the 
species-level classification of parasitoid wasps (e.g., Quicke et al., 2006; Rugman-Jones 
et al., 2009; Stigenberg et al., 2011). Accurate biological classification using both 
morphological and molecular data is nowadays possible and practical, but many 
parasitoid groups are still far from seeing the benefit of molecular taxonomy.  
 The subfamily Acaenitinae is a small taxa of the family Ichneumonidae, and 27 
genera and about 275 species are recorded from the world (Yu et al. 2012). The 
subfamily Acaenitinae had been divided into two tribes, the Acaenitini and the 
Coleocentrini. However, these tribes are usually not accepted now (Wahl and Gauld, 
1998). On the molecular phylogenetic analyses of ichneumonid subfamilies based on 
nuclear 28S gene in Quicke (2009), the monophyly of this subfamily was also supported 
except for the genus Procinetus (Coleocentrini). Nevertheless, molecular phylogenetic 
relationships among genera of the subfamily Acaenitinae remain unsolved. In Japan, 
nine genera and 17 species of Acaenitinae have been recorded. Most of them were 
described or recorded in the 1920s to 1930s (Uchida, 1928; 1929; 1930; 1932; 1934). 
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After that, although Kusigemati (1981) described a new species from Japan, no 
additional records or taxonomical revisions have been published. Host records of 
Japanese Acaenitinae are known only for two species, Jezarotes tamanukii Uchida and 
Spilopteron pyrrhonae Kusigemati (Kusigemati, 1981A, 1981B). 
 In this study, I have aimed to revise the Japanese Acaenitinae based on 
morphological and molecular approaches and I verify the usability of molecular 
taxonomy. Based on these results, I have discussed the diversity of this subfamily in 
Japan and the causes of their body color variations.  
 
In chapter 2, I have revised the Japanese Acaenitinae and provided the keys to the 
genera and species.  
 
I found 11 new species, seven new records, and one new synonym. 1) In the genus 
Arotes, I found one new species and described the males of A. sugiharai. Based on the 
molecular approach, I concluded that the white band on antennal flagellum in A. 
moiwanus is intraspecific variation. 2) In the genus Coleocentrus, I found two new 
species and two new record. 3) In the genus Ishigakia, I found one new species. 4) In 
the genus Jezarotes, I synonymized J. yamatonis based on the molecular approach, and 
I concluded that this species are intraspecific variation of J. tamanukii. 5) In the genus 
Metachorischizus, I described males of M. unicolor. 6) In the genus Phaenolobus, I 
newly recorded one species. 7) In the genus Spilopteron, I found five new species and 
two new records. S. apicale and S. tosaense had long been classified by their body color, 
but my molecular approach revealed that these are distinct species. 8) In the genus 
Yamatarotes, I described females of Y. chishimensis and I revealed that they have 
intraspecific body color variation. 9) In the genus Yezoceryx, I found two new species 
and two new records. As a result of my study, the total number of species know from 
Japan has become to be 34 species. 
 
In chapter 3, I have constructed the molecular phylogenetic trees and discussed the 
phylogenetic relationships among the genera. 
 
My COI and 28S phylogenetic trees suggest that this subfamily has many phylogenetic 
problems. At the tribal level, Acaenitini and Coleocentrini are morphologically distinct 
and also have been clearly distinguished by molecular data. Thus, we should classify 
them into previously proposed tribes again or newly arrange different subfamilies. At 
the genus level, the monophyly of each genus has not been supported for such as 
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Spilopteron and Yezoceryx. These results suggest that the taxonomic characters to define 
many genera of this subfamily appropriate and should be revised after extensive and 
world-wide examination. For generic treatment, we need to revise them by analyzing 
genera and species from all around the world. 
 
In chapter 4, I have analyzed the intraspecific body-color variation of S. tosaense and 
discuss its geographical factors. 
 
Three body parts (face, mesopleuron and metasomal tergite 1) were coded as light (0) or 
dark (1). The effects of two geographical variables, altitude (40–1570 m) and latitude 
(30–44°N), on the darkness indices were analyzed with Generalized Estimating 
Equations (GEE). The result of GEE showed that the effects of altitude and latitude on 
the body darkness of female S. tosaense were both significant and positive. Body color 
of female S. tosaense showed a marked geographical gradient, with individuals being 
increasingly dark with increasing latitude from Yakushima Is. (warm region) to 
Hokkaido (cold region). In contrast, dark colored species, S. apicale does not have 
intraspecific variation, and they only distributed in cold region such as Hokkaido or 
higher place on Honshu.   
 
In chapter 5, I have discussed the diversity of the subfamily Acaenitinae in Japan and 
the usability of molecular approaches for the taxonomy of parasitoid wasps.   
 
① The number of Japanese species of the subfamily Acaenitinae has doubled (nine 
genera 17 species to nine genera 34 species). Many of them are common to the 
Palearctic region or Oriental region, but the large propotion (30.80 %) of endemic 
species shows the importance of Japanese fauna. 
 
②  As a result of molecular analyses, the monophyly of main genera such as 
Spilopteron and Yezoceryx has not been supported. My study has revealed that this 
subfamily has many phylogenetic problems. For generic treatment, we need to revise 
them by analyzing genera and species from all around the world. 
 
③ I have recognized considerable intraspecific variations of body color and other 
morphological characters even in many common species of Acaenitinae, and I have 
resolved such taxonomic problems by using the molecular approaches. Molecular 
approaches are certainly useful to delimit species having marked phenetic variations as 
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well as to find the specific association of males and females. 
 
In conclusion, I have revealed the high diversity of the parasitoid subfamily Acaenitinae 
from all over Japan based on morphological and molecular characters, as well as the 
geographical factors of intraspecific body-color variations. My study strongly supports 
the usability of molecular approaches in the taxonomy of parasitoid wasps.  
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Figures 
 
FIGURE 1. Head, frontal view. a, A. japonicus sp. nov., female (holotype); b, A. 
moiwanus, female (Hokkaido); c, A. sugiharai, female (Nagasaki Pref.). 
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FIGURE 2. Metapleuron, propodeum and 1st metasomal segment, lateral view. a, A. 
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japonicus sp. nov., female (holotype); b, A. moiwanus, female (Hokkaido); c, A. 
sugiharai, female (Nagasaki Pref.). 
 
 
 
FIGURE 3. Anterior aspect of hind leg. a, A. japonicus sp. nov., female (holotype); b, A. 
moiwanus, female (Hokkaido); c, A. sugiharai, female (Nagasaki Pref.). 
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FIGURE 4. Wings. a, A. japonicus sp. nov., female (paratype, Kumamoto Pref.); b, A. 
moiwanus, female (Yamanashi Pref.); c, A. sugiharai, female (Yamanashi Pref.). 
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FIGURE 5. Male terminalia of A. moiwanus (Fukui Pref.). a, genital capsule, ventral 
view; b, genital capsule, dorsal view; b, aedeagus, lateral view; d, subgenital plate, 
ventral view. 
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FIGURES 6. A. japonicus sp. nov., female (holotype). a, lateral view; b, dorsal view. 
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FIGURE 7. A. moiwanus. a, antennal flagellum, dorsal view, female (var. 
alboannulatus, Hokkaido); b, antennal flagellum, dorsal view, female (Fukui Pref.); c, 
head, dorsal view, male (Ehime Pref.). 
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FIGURES 8. Coleocentrus sp. A (a, b), a, female (holotype) from Tokyo Pref.; b, male 
from Osaka Pref.; c, Coleocentrus sp. B, female (holotype) from Aomori Pref. 
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FIGURE 9. Head of female in frontal view. a, C. albitarsus, Yamanashi Pref.; b, C. 
chipsanii, Yamanashi Pref.; c, C. exareolatus, Tokyo Pref.; d, C. incertus, Shiga Pref.; e, 
C. sp. A, Ehime Pref.; f, C. sp. B, Hyogo Pref. 
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FIGURE 10. Matasoma. a, C. albitarsus, Yamanashi Pref.; b, C. chipsanii, Yamanashi 
Pref.; c, C. exareolatus, Tokyo Pref.; d, C. incertus, Shiga Pref.; e, C. sp. A, Ehime Pref.; 
f, C. sp. B, Hyogo Pref. 
 
 
 
FIGURE 11. Fore and hind wing. a, C. albitarsus, Yamanashi Pref.; b, C. chipsanii, 
Yamanashi Pref.; c, C. exareolatus, Tokyo Pref.; d, C. incertus, Shiga Pref.; e, C. sp. A, 
Ehime Pref.; f, C. sp. B, Hyogo Pref. 
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FIGURE 12. T1 and T2 in dorsal view. a, C. albitarsus, Yamanashi Pref.; b, C. 
chipsanii, Yamanashi Pref.; c, C. exareolatus, Tokyo Pref.; d, C. incertus, Shiga Pref.; e, 
C. sp. A, Ehime Pref.; f, C. sp. B, Hyogo Pref. 
 
 
 
FIGURE 13. Habitus. Ishigakia exetasea (Uchida), female from Iriomote Is. (a), and 
male from Iriomote Is. (b). Ishigakia albitarsa sp. nov., female holotype from Tottori 
Pref. (c), and male paratype from Shizuoka Pref. (d). Sclae bar = 5.0 mm. 
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FIGURE 14. Ishigakia albitarsa sp. nov., a female paratype from Hyogo Pref. a, Head, 
frontal view; b, mesosoma, lateral view; c, mesosoma, dorsal view; d, metasoma, lateral 
view; e, right fore wing; f, right hind wing. 
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FIGURE 15. Ishigakia exetasea Uchida, female (a-f) and male (g, h) from Iriomote Is. 
a, Head, frontal view; b, mesosoma, lateral view; c, mesosoma, dorsal view; d, 
metasoma, lateral view; e, right fore wing; f, right hind wing; g, subgenital plate, ventral 
view; h, genital capsule, ventral view. 
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FIGURE 16. Female Ishigakia exetasea, tapping on withered Japanese silvergrass at 
Omoto-dake, Ishigaki Is., on May 21, 2014. 
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FIGURE 17. J. tamanukii (Uchida), females from Niigata Pref. (a, b) and Nara Pref. (c, 
d), and males from Kanagawa Pref. (e, f) and Nara Pref. (g, h). 
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FIGURE 18. J. tamanukii (Uchida), females from Kanagawa Pref. (a, b) and Osaka 
Pref. (c, d), and a male from Nara Pref. (e, f). a, head, frontal view; b, propodeum and 
basal part of metasoma, lateral view; c, right fore wing; d, right hind wing; e, genital 
capsule, ventral view, f, genital capsule, dorsal view; g, aedeagus, lateral view; h, 
subgenital plate, ventral view. 
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FIGURE 19. Variations in the scutellum of J. tamanukii. a, Hyogo Pref., female; b, 
Hyogo Pref., male; c, Osaka Pref., female. 
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FIGURE 20. Metachorischizus unicolor Uchida, a female (a, b, d) from Kumamoto 
Pref. and males (c, e, f, g, h) from Yakushima Is. ― a, head, frontal view; b, scutellum, 
dorsal view; c, right fore wing; d, propodeum and basal part of metasoma, lateral view, 
with an arrow indicating a ventral projection; e, subgenital plate, ventral view; f, g, 
genital capsule, ventral (f) and dorsal (g) view; h, aedeagus, lateral view. 
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FIGURE 21. Phaenolobus koreanus Uchida, a female (a, b) from Ishikawa Pref. and a 
male (c, d) from Hyogo Pref. 
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FIGURE 22. Phaenolobus koreanus Uchida, a male from Hyogo Pref. a, head, frontal 
view; b, metapleuron, lateral view; c, propodeum, dorsal view; d, T1 and T2, dorsal 
view; e, right fore wing; f, right hind wing. 
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FIGURE 22. Phaenolobus maruyamensis Uchida, a female from Hokkaido. a, head, 
frontal view; b, metapleuron, lateral view; c, propodeum, dorsal view; d, T1 and T2, 
dorsal view; e, right fore wing; f, right hind wing. 
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FIGURE 24. Habitus in lateral view. S. albiventre sp. nov., a, female holotype from 
Ehime Pref.; b, male paratype from Ehime Pref.; S. brachyurum sp. nov., c, female 
holotype from Hokkaido; d, male paratype from Hokkaido; S. nigrum sp. nov., e, female 
holotype from Wakayama Pref.; f, male paratype from Hyogo Pref.; S. oblongulum sp. 
nov., g, female holotype from Kanagawa Pref.; h, male paratype from Hyogo Pref.; S. 
pseudonigrum sp. nov., i, female holotype from Hyogo Pref.; j, male paratype from 
Hyogo Pref. 
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FIGURE 25. Head of female in frontal view. a, S. albiventre sp. nov., paratype, Ehime 
Pref.; b, S. apicale, Nagano Pref.; c, S. brachyurum sp. nov., paratype, Hokkaido; d, S. 
luteum, Amami-oshima Is.; e, S. mucronatus, Fukuoka Pref.; f, S. nigrum sp. nov., 
paratype, Hyogo Pref.; g, S. oblongulum sp. nov., paratype, Kanagawa Pref.; h, S. 
pseudonigrum sp. nov., paratype, Hyogo Pref.; i, S. pyrrhonae, Kanagawa Pref.; j, S. 
tosaense, Hokkaido; k, S. tosaense, Yakushima Is. 
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FIGURE 26. Clypeus of female in frontal view. a, S. albiventre sp. nov., paratype, 
Ehime Pref.; b, S. apicale, Nagano Pref.; c, S. brachyurum sp. nov., paratype, Hokkaido; 
d, S. luteum, Amami-oshima Is.; e, S. mucronatus, Fukuoka Pref.; f, S. nigrum sp. nov., 
paratype, Hyogo Pref.; g, S. oblongulum sp. nov., paratype, Kanagawa Pref.; h, S. 
pseudonigrum sp. nov., paratype, Hyogo Pref.; i, S. pyrrhonae, Kanagawa Pref.; j, S. 
tosaense, Hokkaido. 
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FIGURE 27. Wings of female. a, S. albiventre sp. nov., paratype, Ehime Pref.; b, S. 
apicale, Nagano Pref.; c, S. brachyurum sp. nov., paratype, Hokkaido; d, S. luteum, 
Amami-oshima Is.; e, S. mucronatus, Fukuoka Pref.; f, S. nigrum sp. nov., paratype, 
Hyogo Pref.; g, S. oblongulum sp. nov., paratype, Kanagawa Pref.; h, S. pseudonigrum 
sp. nov., paratype, Hyogo Pref.; i, S. pyrrhonae, Kanagawa Pref.; j, S. tosaense, 
Hokkaido; k, S. tosaense, Yakushima Is. 
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FIGURE 28. Mesosoma of female in lateral view. a, S. albiventre sp. nov., paratype, 
Ehime Pref.; b, S. apicale, Nagano Pref.; c, S. brachyurum sp. nov., paratype, Hokkaido; 
d, S. luteum, Amami-oshima Is.; e, S. mucronatus, Fukuoka Pref.; f, S. nigrum sp. nov., 
paratype, Hyogo Pref.; g, S. oblongulum sp. nov., Kanagawa Pref.; h, S. pseudonigrum 
sp. nov., paratype, Hyogo Pref.; i, S. pyrrhonae, Kanagawa Pref.; j, S. tosaense, 
Hokkaido, k, S. tosaense, Yakushima Is. 
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FIGURE 29. Propodeum of female in dorsal view. a, S. albiventre sp. nov., paratype, 
Ehime Pref.; b, S. apicale, Nagano Pref.; c, S. brachyurum sp. nov., paratype, Hokkaido; 
d, S. luteum, Amami-oshima Is.; e, S. mucronatus, Fukuoka Pref.; f, S. nigrum sp. nov., 
paratype, Hyogo Pref.; g, S. oblongulum sp. nov., paratype, Kanagawa Pref.; h, S. 
pseudonigrum sp. nov., paratype, Hyogo Pref.; i, S. pyrrhonae, Kanagawa Pref.; j, S. 
tosaense, Hokkaido. 
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FIGURE 30. Male genitalia. a, b, S. albiventre sp. nov., paratype, Ehime Pref.; c, d, S. 
apicale, Nagano Pref.; e, f, S. brachyurum sp. nov., paratype, Hokkaido; g, h, S. luteum, 
Amami-oshima Is.; i, j, S. mucronatus, Hokkaido; k, l, S. oblongulum sp. nov., paratype, 
Gunma Pref.; m, n, S. pseudonigrum sp. nov., paratype, Hyogo Pref.; o, p, S. pyrrhonae, 
Shizuoka Pref.; q, r, S. tosaense, Hyogo Pref. a, c, e, g, i, k, m, o, q, Genital capsule, 
ventral view; b, d, f, h, j, l, n, p, r, aedeagus, lateral view. 
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FIGURE 31. Male subgenital plate in ventral view. a, S. albiventre sp. nov., paratype, 
Ehime Pref.; b, S. apicale, Yamanashi Pref.; c, S. brachyurum sp. nov., paratype, 
Hokkaido; d, S. luteum, Amami-oshima Is.; e, S. mucronatus, Hokkaido; f, S. 
oblongulum sp. nov., paratype, Gunma Pref.; g, S. pseudonigrum sp. nov., paratype, 
Hyogo Pref.; h, S. pyrrhonae, Shizuoka Pref.; i, S. tosaense, Hyogo Pref. 
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FIGURE 32. Yamatarotes bicolor Uchida, a female (a, b, d) from Yamanashi Pref. and 
a male (c) from Nagano Pref. - head, frontal view; a, T1, dorsal view; b, c, propodeum 
and basal part of metasoma, lateral view; d, right fore wing. 
 
148 
 
 
FIGURE 33. Yamatarotes chishimensis (Uchida), a female (a, c, d) from Hokkaido and 
a male (b) from Hokkaido. - head, frontal view; a, T1, dorsal view; b, c, propodeum and 
basal part of metasoma, lateral view; d, right fore wing. 
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FIGURE 34. Male Terminalia of Yamatarotes. Y. bicolor (a, c, d, g,) from Nagnao Pref. 
and Y. chishimensis (b, d, f, h) from Hokkaido. a-d, Genital capsule, ventral view (a, c) 
and dorsal (b, d) view, e, f, aedeagus, lateral view, g,h, subgenital plate, ventral view. 
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FIGURE 35. a-d. Yamatarotes chishimensis Uchida, females, from Hokkaido (a, b) and 
from Gifu Pref., Honshu (c, d). 
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FIGURE 36. Habitus in lateral view. Y. scutellaris, a, female from Nagano Pref.; b, 
male from Fukushima Pref.; Y. sp. A, c, female holotype from Gunma Pref.; d, male 
paratype from Nagano Pref.; Y. sp. B, e, female holotype from Fukushima Pref.; f, male 
paratype from Gifu Pref. 
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FIGURE 37. Head in lateral view. a, Y. flavidus from Amami-oshima Is.; b, Y. isshikii 
from Nagano Pref.; c, Y. nigricephalus from Hyogo Pref.; d, Y. rishiriensis from Nagano 
Pref.; e, Y. scutellaris from Nagano Pref.; f, Y. sp. A, female holotype from Gunma Pref.; 
g, Y. sp. B, female holotype from Fukushima Pref. 
 
 
 
FIGURE 38. Right wing. a, Y. flavidus from Amami-oshima Is.; b, Y. isshikii from 
Nagano Pref.; c, Y. nigricephalus from Hyogo Pref.; d, Y. rishiriensis from Nagano 
Pref.; e, Y. scutellaris from Nagano Pref.; f, Y. sp. A, female holotype from Gunma Pref.; 
g, Y. sp. B, female holotype from Fukushima Pref. 
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FIGURE 39. Mesosoma in lateral view. a, Y. flavidus from Amami-oshima Is.; b, Y. 
isshikii from Nagano Pref.; c, Y. nigricephalus from Hyogo Pref.; d, Y. rishiriensis from 
Nagano Pref.; e, Y. scutellaris from Nagano Pref.; f, Y. sp. A, female holotype from 
Gunma Pref.; g, Y. sp. B, female holotype from Fukushima Pref. 
 
 
 
 
FIGURE 40. Mesosoma in dorsal view. a, Y. flavidus from Amami-oshima Is.; b, Y. 
isshikii from Nagano Pref.; c, Y. nigricephalus from Hyogo Pref.; d, Y. rishiriensis from 
Nagano Pref.; e, Y. scutellaris from Nagano Pref.; f, Y. sp. A, female holotype from 
Gunma Pref.; g, Y. sp. B, female holotype from Fukushima Pref. 
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FIGURE 41. Neighbor-Joining tree based on mtCOI sequences of Japanese Arotes 
species (AmHk and AmHn, moiwanus; Ama, alboannulatus; Asug, sugiharai; Ajpn, 
japonicus) and Metachorischizus unicolor (OGMn) as an out-group. Bootstrap values (> 
50%) are indicated at the nodes.  
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FIGURE 42. Neighbor-Joining tree based on mtCOI sequences of Jezarotes tamanukii 
(Jym and Jtm) from Japan and those of the out-groups (OGMn, Metachorischizus 
unicolor; OGAm, Arotes moiwanus). Bootstrap values (>50%) are indicated at the 
nodes. See Table 2 for the specimen codes of J. tamanukii. 
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FIGURE 43. Maximum-likelihood tree based on mtCOI sequences of Japanese 
Spilopteron species and Yamatarotes chishimensis (OGYc) as an out-group. Bootstrap 
values (>50%) are indicated at the nodes. 
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FIGURE 44. Neighbor-Joining tree based on mtCOI sequences of Japanese 
Yamatarotes species (BHn, bicolor; CHk and CHn, chishimensis) and Ishigakia 
exetasea (OGIex) as an out-group. Bootstrap values (> 50%) are indicated at the nodes. 
See “Specimens examined” and Table 3 for sample codes. 
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FIGURE 45. Maximum-likelihood tree based on mtCOI sequences of Acaenitinae and 
Ghilaromma orientalis as an out-group. Bootstrap values (>50%) are indicated at the 
nodes. 
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FIGURE 46. Maximum-likelihood tree based on nuclear 28S sequences of Acaenitinae 
and Ghilaromma orientalis as an out-group. Bootstrap values (>50%) are indicated at 
the nodes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
162 
 
 
FIGURE 48. Darkness indices (0 or 1) of the face (a-c), mesopleuron (d-f), and 
metasomal tergite 1 (g-i) of female S. tosaense from Hokkaido (c, f, i), Nara Pref. (b, h), 
Tsushima Is. (e), and Yakushima Is. (a, d, g). Red enclosures indicate the parts 
examined. 
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FIGURE 48. Observed (0 or 1) and GEE predicted values (0–1) of the darkness indices 
on the three body parts (face, mesopleuron, and metasomal tergite 1) of female S. 
tosaense, in relation to altitude and latitude. 
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FIGURE 49. Darkness indices (face/mesopleuron/metasomal tergite 1) and collection 
places of S. tosaense females positioned on the BI tree based on mtCOI (see Fig. 1). 
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Tables 
 
TABLE 1. Genetic distances among species of Japanese Arotes according to the Kimura’s two-parameter model. 
 
Taxon Sample code Location OGMu Ama1 Ama2 AmHk AmHn1 AmHn2 AmHn3 Asug1 Asug2 Accession number 
M. unicolor 1) OGMu Kagoshima 
         
LC008221 
A. moiwanus var. Ama1 Hokkaido 0.131 
        
LC008223 
alboannulatus Ama2 Hokkaido 0.129 0.002 
       
LC008224 
A. moiwanus s. str. AmHk Hokkaido 0.131 0.000 0.002 
      
LC008222 
 
AmHn1 Honshu 0.127 0.007 0.005 0.007 
     
LC008225 
 
AmHn2 Honshu 0.129 0.009 0.010 0.009 0.005 
    
LC008226 
 
AmHn3 Honshu 0.131 0.007 0.009 0.007 0.003 0.005 
   
LC008227 
A. sugiharai Asug1 Honshu 0.159 0.120 0.118 0.120 0.112 0.114 0.112 
  
LC008228 
 
Asug2 Honshu 0.163 0.128 0.126 0.128 0.120 0.122 0.120 0.030 
 
LC008229 
A. japonicus sp. n. Ajpn Hokkaido 0.139 0.106 0.104 0.106 0.098 0.100 0.098 0.116 0.124 LC008230 
1) Out-group for phylogenetic analysis. 
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TABLE 2. Genetic distances between specimens of Jezarotes tamanukii from Japan, based on the Kimura’s two-parameter model. 
 
                  
Taxon 
Specimen 
code Jym1 Jym2 Jym3 Jtm1 Jtm2 Jtm3 Jtm4 Jtm5 Jtm6 Jtm7 Jtm8 Jtm9 Jtm10 Jtm11 Jtm12 Accession number 
J. tamanukii Jym1 
               
LC019997 
 
Jym2 0.000 
              
LC019998 
 
Jym3 0.000 0.000
             
LC019999 
 
Jtm1 0.000 0.000 0.000
            
LC020000 
 
Jtm2 0.019 0.019 0.019 0.019
           
LC020001 
 
Jtm3 0.017 0.017 0.017 0.017 0.002
          
LC020002 
 
Jtm4 0.017 0.017 0.017 0.017 0.002 0.000
         
LC020003 
 
Jtm5 0.017 0.017 0.017 0.017 0.002 0.000 0.000
        
LC020004 
 
Jtm6 0.020 0.020 0.020 0.020 0.005 0.003 0.003 0.003
       
LC020005 
 
Jtm7 0.020 0.020 0.020 0.020 0.005 0.003 0.003 0.003 0.000
      
LC020006 
 
Jtm8 0.020 0.020 0.020 0.020 0.005 0.003 0.003 0.003 0.000 0.000
     
LC020007 
 
Jtm9 0.020 0.020 0.020 0.020 0.005 0.003 0.003 0.003 0.000 0.000 0.000
    
LC020008 
 
Jtm10 0.008 0.008 0.008 0.008 0.019 0.017 0.017 0.017 0.020 0.020 0.020 0.020
   
LC020009 
 
Jtm11 0.008 0.008 0.008 0.008 0.019 0.017 0.017 0.017 0.020 0.020 0.020 0.020 0.000
  
LC020010 
 
Jtm12 0.007 0.007 0.007 0.007 0.019 0.017 0.017 0.017 0.020 0.020 0.020 0.020 0.008 0.008
 
LC020011 
 Jtm13 0.008 0.008 0.008 0.008 0.019 0.017 0.017 0.017 0.020 0.020 0.020 0.020 0.000 0.000 0.008 LC020012 
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TABLE 3. Genetic distances among specimens of Japanese Yamatarotes based on mtCOI sequences according to the Kimura’s two-parameter model. 
 
Taxon Sample code Location Sex OGIex BHn1 BHn2 BHn3 CHk1 CHk2 CHn1 CHn2 Accession number 
I. exetasea 1) OGIex Iriomote Is. ♂ 
        
AB932955 
Y. bicolor BHn1 Honshu ♀ 0.167 
       
AB932956 
 
BHn2 Honshu ♀ 0.171 0.068 
      
AB932957 
 
BHn3 Honshu ♂ 0.167 0.000 0.068 
     
AB932958 
Y. chishimensis CHk1 Hokkaido ♂ 0.160 0.088 0.092 0.088 
    
AB932959 
 
CHk2 Hokkaido ♀ 0.160 0.088 0.092 0.088 0.000 
   
AB932960 
 
CHn1 Honshu ♂ 0.162 0.086 0.094 0.086 0.002 0.002 
  
AB932961 
 
CHn2 Honshu ♀ 0.162 0.086 0.094 0.086 0.005 0.005 0.007 
 
AB932962 
  CHn3 Honshu ♀ 0.162 0.086 0.092 0.086 0.007 0.007 0.009 0.002 AB932963 
1) An out-group for phylogenetic analysis. 
 
 
 
 
 
 
 
 
 
 
TABLE 4. Result of a Generalized Estimating Equations (GEE) analysis on darkness indices. 
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  Effect Beta estimate 
Wald      
Chi-Square 
df P   
 
Intercept -47.560  73.43 1 <0.001 
 
 
Altitude (m) 0.001  10.25 1 0.001 
 
 
Latitude (degrees N) 1.340  72.21 1 <0.001 
 
 
Part (face) 1.065  15.46 1 <0.001 
 
 
Part (mesopleuron) 2.280  42.88 1 <0.001 
 
  Part (tergite 1)a 0.000  - - -   
       
 
a Beta estimate is set to zero as a redundant parameter. 
  
 
 
 
 
  
169 
 
Appendix 
 
APPENDIX 1. Specimens of S. apicale used in the analysis. 
 
          
Locality   Collection date Code[1] Alt. Lat. N 
Lon. 
E 
Accession number Depository 
              COI 28S   
Hokkaido Sapporo City 1-8. Aug., 2011 HkF20 70 43.007 141.41 LC041250 LC041946 OMNH 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF31 600 42.9 141.9 - - OMNH 
 
Sapporo City 4-27. Jul., 2007 HkF32 600 42.9 141.9 - - OMNH 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF33 600 42.9 141.9 - - EUM 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF34 600 42.9 141.9 - - EUM 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF35 600 42.9 141.9 - - EUM 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF36 600 42.9 141.9 - - EUM 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF37 600 42.9 141.9 - - EUM 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF38 600 42.9 141.9 - - EUM 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF39 600 42.9 141.9 - - EUM 
 
Sapporo City 24. Jul.-24. Aug., 2006 HkF28 206 42.917 141.93 - - OMNH 
 
Sapporo City 24. Jul.-24. Aug., 2006 HkF29 206 42.917 141.93 - - OMNH 
 
Sapporo City 3-17. Aug., 2007 HkF24 180 43 142.07 - - OMNH 
 
Sapporo City 24. Jul.-24. Aug., 2006 HkF25 263 42.017 142.08 - - OMNH 
 
Sapporo City 24. Jul.-24. Aug., 2006 HkF26 263 42.017 142.08 - - OMNH 
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Sapporo City 19. Aug., 1966 HkF47 150 43.049 141.31 - - OMNH 
 
Kuriyama Town 16. Jul.-5. Aug., 2009 HkF42 200 42.917 141.92 - - OMNH 
 
Teshikaga Town 5. Aug., 2004 HkF45 190 43.679 144.44 - - OMNH 
 
Sapporo City 21-29. Jul., 1989 HkF48 350 42.9 141.1 - - NIAES 
 
Horokanai Town 9. Aug., 1981 HkF40 500 44.39 142.26 - - NIAES 
 
Horokanai Town 9. Aug., 1981 HkF41 500 44.39 142.26 - - NIAES 
 
Mt. Petegariyama 28, Jul., 1970 HkF49 - 42.499 142.87 - - NSMT 
 
Samani Town 8. Aug., 1970 HkF50 - 42.107 143.01 - - NSMT 
 
Kushiro City 6. Aug. 1947 HkM1 - - - - - SEHU 
Aomori Nishimeya Vill. 6-14. Aug., 2013 AoF6 200 40.517 140.17 - - EUM 
Fukushima Hinoemata Vill. 18. Aug. 1981 FsF3 - 37 139.3 - - NIAES 
 
Hinoemata Vill. 28-29. Jul. 1990 FsF4 - 37 139.3 - - NIAES 
Tochigi Yaita City 11-22. Aug., 1989 TtF6 400 36.88 139.88 - - NIAES 
Nagano Ueda City 8. Aug.-3. Sep., 2014 NnF4 1300 36.522 138.35 LC041251 LC041960 KPMNH 
 
Ueda City 3. Sep.-26. Sep., 2014 NnF5 1300 36.522 138.35 LC041252  LC041961  KPMNH 
 
Nagawa Town 25. Aug., 2011 NnF8 1350 36.133 138.22 LC041253  - OMNH 
 
Nagawa Town 25. Aug., 2011 NnF9 1350 36.133 138.22 LC041254  - OMNH 
 
Nagawa Town 25. Aug., 2011 NnF10 1350 36.133 138.22 LC041255  LC041944  OMNH 
 
Nagawa Town 22. Aug., 2012 NnF11 1350 36.133 138.22 LC041256 LC041943  OMNH 
 
Nagawa Town 23. Aug., 2012 NnF12 1350 36.133 138.22 LC041257 LC041945  OMNH 
 
Nagawa Town 22. Aug., 2012 NnF13 1350 36.133 138.22 - - OMNH 
 
Nagawa Town 26. Aug., 2011 NnF14 1350 36.133 138.22 - - OMNH 
 
Nagawa Town 27. Aug., 2011 NnF15 1390 36.133 138.22 - - OMNH 
 
Outaki Vill. 28. Jul., 2013 NnF17 1360 35.859 137.55 LC041258  LC041955  SEHU 
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Outaki Vill. 31. Jul., 2013 NnF18 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 31. Jul., 2013 NnF19 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 31. Jul., 2013 NnF20 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 31. Jul., 2013 NnF21 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 31. Jul., 2013 NnF22 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 28. Jul., 2013 NnF23 1360 35.859 137.55 LC041259  - SEHU 
 
Outaki Vill. 31. Jul., 2013 NnF24 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 31. Jul., 2013 NnF25 1360 35.859 137.55 - - KPMNH 
 
Outaki Vill. 28. Jul., 2013 NnF26 1700 35.863 137.53 - - SEHU 
 
Outaki Vill. 28. Jul., 2013 NnF27 1700 35.863 137.53 - - SEHU 
 
Outaki Vill. 28. Jul., 2013 NnF28 1700 35.863 137.53 - - SEHU 
 
Outaki Vill. 28. Jul., 2013 NnF29 1700 35.863 137.53 LC041260  LC041956  SEHU 
 
Outaki Vill. 28. Jul., 2013 NnF30 1700 35.863 137.53 - - SEHU 
 
Ina City 30. Jul., 2013 NnF31 1700 35.783 137.57 - - KPMNH 
 
Ina City 30. Jul., 2013 NnF32 1700 35.783 137.57 LC041261  LC041958  KPMNH 
 
Ina City 30. Jul., 2013 NnF33 1700 35.783 137.57 LC041262 LC041959 KPMNH 
 
Azumino City 24. Aug., 2012 NnF34 970 36.314 138.81 - - OMNH 
 
Karuizawa Town 8. Sep., 1962 NnF35 1000 36.3 138.5 - - NSMT 
 
Mt. Hakkaisan 28. Jul. 2013 NnM3 - - - - - SEHU 
 
Mt. Hakkaisan 28. Jul. 2013 NnM4 - - - - LC041949  KPMNH 
 
Mt. Hakkaisan 6. Aug. 2007 NnM5 - - - - - KPMNH 
 
Mt. Hakkaisan 7. Aug. 2010 NnM6 - - - - - KPMNH 
 
Mt. Asamayama 1. Aug. 1978 NnM7 - - - - - OMNH 
 
Ina City 30. Jul. 2013 NnM8 1300 - - LC041264  LC041950  OMNH 
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Mt. Hakkaisan 28. Jul. 2013 NnM9 - - - LC041265  LC041957  OMNH 
Gifu Takayama City 13. Aug., 2013 GiF3 1290 36.281 137.58 - - NSMT 
 
Takayama City 13. Aug., 2013 GiF4 1290 36.281 137.58 - - NSMT 
 
Takayama City 3. Aug., 2013 GiF5 1290 36.281 137.58 - - NIAES 
 
Takayama City 13. Aug., 2013 GiF6 1290 36.281 137.58 - - NSMT 
 
Takayama City 13. Aug., 2013 GiF7 1290 36.281 137.58 LC041266  LC041948  NSMT 
 
Takayama City 13. Aug., 2013 GiF8 1290 36.281 137.58 LC041267 LC041953  NSMT 
 
Takayama City 4. Aug., 2013 GiF9 1230 36.167 137.49 LC041268 LC041952  NIAES 
  Takayama City 4. Aug. 2013 GiM2 - 36.175 - LC041269  LC041951  NIAES 
Yamanashi Hokuto City 7. Aug., 2007 YnF1 1400 35.855 138.58 - - OMNH 
 
Hokuto City 8. Aug., 2008 YnF2 1400 35.855 138.58 - - OMNH 
 
Hokuto City 28. Jul.-7. Aug., 2007 YnF3 1400 35.855 138.58 - - OMNH 
 
Hokuto City 28. Jul.-7. Aug., 2007 YnF4 1400 35.855 138.58 LC041270  LC041947  OMNH 
 
Hokuto City 28. Jul.-7. Aug., 2007 YnF5 1400 35.855 138.58 - - OMNH 
 
Hokuto City 8. Aug., 2008 YnF6 1400 35.855 138.58 - - OMNH 
 
Shioyama City 5. Aug., 2008 YnF7 1440 35.715 138.83 - - KPMNH 
 
Sagashino 14. Aug., 1974 YnF8 - - - - - NSMT 
 
Owa Town 5. Aug. 2008 YnM4 900 35.652 138.82 - - KPMNH 
 
Akeno Vill. 7. Aug. 2007 YnM5 - - - - - KPMNH 
Nara Kamikitayama Vill. 15-22. Aug., 2005 NrF9 1570 34.167 136.08 - - OMNH 
Oita Mt.Sobo-san 28. Jul. 1978 OiF2 1300 32.836 131.35 - - NIAES 
[1] F=female, M=male 
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APPENDIX 2. Specimens of S. tosaense used in the analysis. 
 
             
Locality 
  
Collection date Code[1] Alt. Lat. N 
Lon. 
E 
Darkness index Accession number 
Depository 
  Face 
Meso 
pleuron 
T1 COI 28S 
Hokkaido Sapporo City 25. Jul.-1. Aug., 2012 HkF1 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 25. Jul.-1. Aug., 2012 HkF2 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 25. Jul.-1. Aug., 2012 HkF3 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 25. Jul.-1. Aug., 2012 HkF4 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 4-11. Aug., 2008 HkF5 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 25. Jul.-1. Aug., 2011 HkF6 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 25. Jul.-1. Aug., 2011 HkF7 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 26. Jul.-2. Aug., 2012 HkF8 70 43.007 141.41 1 1 1 LC041271  - EUM 
 
Sapporo City 20-27. Jul., 2010 HkF9 70 43.007 141.41 1 1 1 LC041272 LC041962  EUM 
 
Sapporo City 18-25. Jul., 2012 HkF10 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 4-11. Aug., 2008 HkF11 70 43.007 141.41 1 1 1 LC041273  - EUM 
 
Sapporo City 25. Jul.-1. Aug., 2011 HkF12 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 20-27. Jul., 2010 HkF13 70 43.007 141.41 1 1 1 LC041274  LC041963  EUM 
 
Sapporo City 1-8. Aug., 2011 HkF14 70 43.007 141.41 1 1 1 LC041275  - EUM 
 
Sapporo City 1-8. Aug., 2012 HkF15 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 1-8. Aug., 2012 HkF16 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 1-8. Aug., 2012 HkF17 70 43.007 141.41 1 1 1 - - EUM 
 
Sapporo City 1-8. Aug., 2011 HkF18 70 43.007 141.41 1 1 1 - - EUM 
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Sapporo City 22-29. Aug., 2011 HkF19 70 43.007 141.41 1 1 1 - - EUM 
 
Yubari City 3-17. Aug., 2007 HkF21 180 43 142.07 1 1 1 - - OMNH 
 
Yubari City 24. Jul.-24. Aug., 2006 HkF22 263 43.017 142.08 1 1 1 - - OMNH 
 
Yubari City 24. Jul.-24. Aug., 2006 HkF23 263 43.017 142.08 1 1 1 - - OMNH 
 
Kyriyama Town 24. Jul-24. Aug., 2006 HkF27 206 42.917 141.93 1 1 1 - - OMNH 
 
Ashoro Town 17. Jul-7. Aug., 2008 HkF46 378 43.4 143.9 1 1 1 - - OMNH 
 
Kyriyama Town 16. Jul.-5. Aug., 2009 HkF43 200 42.917 141.92 1 1 1 - - OMNH 
 
Sapporo City 27. Jul.-21. Aug., 2007 HkF30 600 42.9 141.9 1 1 1 - - OMNH 
 
Teshikaga Town 5. Aug., 2004 HkF44 190 43.679 144.44 1 1 1 - - OMNH 
Aomori Mt. Hakkodasan 15. Aug., 1927 AoF1   40.6 140.8 1 1 1 - - SEHU 
 
Nakadomari Town 28. Jul., 2013 AoF2 150 41.28 140.29 1 1 1 - - KPMNH 
 
Nishimeya Vill. 25. Jul.-6. Aug., 2013 AoF3 200 40.517 140.17 1 1 1 - - EUM 
 
Nishimeya Vill. 4-19. Aug., 2011 AoF4 200 40.517 140.17 1 1 1 - - EUM 
  Nishimeya Vill. 4-19. Aug., 2011 AoF5 200 40.517 140.17 1 1 1 - - EUM 
Iwate Shizukuishi Town 9. Aug., 1975 IwF1 200 39.7 141 1 1 1 - - NIAES 
 
Mt. Hayachinesan 2-8. Aug., 1989 IwF2 400 39.5 141.4 1 1 1 - - NIAES 
Miyagi Zao Town 8. Aug., 1953 MgF1   38 140.4 1 1 1 - - NIAES 
Fukushima Mt. Hakaseyama 29. Jun.-26. Jul., 1998 FsF1 1000 37.333 139.7 1 1 1 - - MU 
 
Namie Town em.19.Jun.1995 FsF2 300 37.4 140.9 1 1 1 - - NIAES 
Tochigi Yaita City 11-22. Aug., 1989 TtF1 400 36.88 139.88 1 1 1 - - NIAES 
 
Yaita City 11-22. Aug., 1989 TtF2 400 36.88 139.88 1 1 1 - - NIAES 
 
Yaita City 11-22. Aug., 1989 TtF3 400 36.88 139.88 1 1 1 - - NIAES 
 
Yaita City 11-22. Aug., 1989 TtF4 400 36.88 139.88 1 1 1 - - NIAES 
 
Yaita City 11-22. Aug., 1989 TtF5 400 36.88 139.88 1 1 1 - - NIAES 
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  Mogi Town 23. Jul. 2011 TtM1 - - - - - - - - KPMNH 
Gumma Mt. Akagisan 15-20. Aug., 1993 GuF1 
 
36.56 139.19 1 1 0 - - NSMT 
Ibaraki Mt. Houkyousan 28. Jun.-2. Aug., 2013 IbF1 310 36.158 140.12 0 0 0 - - NSMT 
  Tsuchiura City 1. Jul. 2014 IbM1 310 36.158 140.12 - - - - LC041979  NSMT 
Niigata Mt. Nokogiriyama 21. Jul.-21. Aug., 2014 NiF1 690 37.394 138.93 1 1 1 LC041276  LC041976  KPMNH 
Nagano Ueda City 10. Aug., 2012 NnF1 1300 36.522 138.35 1 1 1 LC041277  LC041980  KPMNH 
 
Ueda City 8. Aug.-3. Sep., 2014 NnF2 1300 36.522 138.35 1 1 1 LC041278 LC041977  KPMNH 
 
Ueda City 8. Aug.-3. Sep., 2014 NnF3 1300 36.522 138.35 1 1 1 LC041279 LC041978  KPMNH 
 
Nagawa Town 26. Aug., 2011 NnF6 1350 36.133 138.22 1 1 1 - - OMNH 
 
Nagawa Town 22. Aug., 2012 NnF7 1350 36.133 138.22 1 1 1 LC041280  LC041981  OMNH 
 
Outaki Vill. 31. Jul., 2013 NnF16 1360 35.859 137.55 1 1 1 LC041281 - NIAES 
 
Outaki Vill. 31. Jul. 2013 NnM1 1360 35.859 137.55 - - - LC041282 LC041969  NIAES 
 
Ueda City 18. Aug. 2012 NnM2 1300 36.522 138.35 - - - LC041283  - KPMNH 
Gifu Takayama City 13. Aug., 2013 GiF1 1290 36.281 137.58 1 1 1 - - NSMT 
 
Takayama City 13. Aug., 2013 GiF2 1290 36.281 137.58 1 1 1 LC041284  LC041968  NSMT 
  Takayama City 4. Aug. 2013 GiM1 - 36.175 137.49 - - - LC041285  LC041975  NSMT 
Saitama Ogawa Town 12. Sep., 1992 SiF1 300 36.018 139.21 1 1 1 - - NIAES 
 
Ogawa Town 23. Aug., 1992 SiF2 300 36.018 139.21 1 1 1 - - NIAES 
 
Ogawa Town 23. Aug., 1992 SiF3 300 36.018 139.21 1 1 1 - - NIAES 
 
Yorii Town 20. Jul., 1980 SiF4 300 36.05 139.22 1 1 1 - - NIAES 
 
Yorii Town 25. Jul., 1980 SiF5 300 36.05 139.22 1 1 1 - - NIAES 
 
Otaki Vill. 31. Jul., 1973 SiF6 
 
35.8 138.9 1 1 1 - - NIAES 
 
Mt. Sengenyama 3. Aug., 1995 SiF7 250 36.042 139.27 1 1 1 - - NIAES 
 
Ootaki Town 13-14. Jul. 2002 SiM1 - - - - - - - - KPMNH 
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Chichibu City 20-21. Jul. 2013 SiM2 - - - - - - - - NSMT 
 
Higashichichibu 
Vill. 
20. Jul. 2013 SiM3 - - - - - - - - NSMT 
 
Higashichichibu 
Vill. 
20. Jul. 2013 SiM4 - - - - - - - - NSMT 
Yamanashi Koushu City 5. Aug., 2008 YnF9 900 35.652 138.82 1 1 1 - - KPMNH 
 
Maruno Town 1. Aug.-10. Oct. 2007 YnM1 - - - - - - - - OMNH 
 
Maruno Town 1. Aug.-10. Oct. 2007 YnM2 - - - - - - - - OMNH 
  Hokuto City 8. Aug. 2008 YnM3 1360 35.855 138.58 - - - - - KPMNH 
Tokyo Mt. Takaosan 21. Jul., 1968 ToF1 400 35.625 139.24 1 1 1 - - NIAES 
  Mt. Takaosan 10. Aug., 1964 ToF2 400 35.625 139.24 1 1 1 - - NIAES 
Kanagawa Mt. Koboyama 28. Jun., 2008 KnF1 200 35.367 139.25 1 1 1 - - KPMNH 
 
Odawara City 11. Jul., 1987 KnF2 300 35.2 139.1 1 1 1 - - NIAES 
 
Odawara City 16. Jul., 1987 KnF3 300 35.2 139.1 1 1 1 - - NIAES 
 
Odawara City 25. Jul., 1987 KnF4 300 35.2 139.1 1 1 1 - - NIAES 
 
Hakone Town 27. Jul. 1999 KnM1 - - - - - - - - KPMNH 
 
Manaduru Town 30. Jun. 2013 KnM2 40 35.117 139.15 - - - LC041286  LC041974  KPMNH 
Chiba Kimitsu City 18. Jul. 2010 TiM1 - - - - - - - - KPMNH 
Shizuoka Mishima City 23. Jun.-8. Dec., 2012 SzF1 100 35.117 138.93 1 1 1 - - KPMNH 
  Higashiizu Town 7. Jul., 2009 SzF2 100 34.779 139.04 1 1 1 - - KPMNH 
Ishikawa Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF1 300 36.217 136.32 1 1 1 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-18. Jul., 2002 IsF2 300 36.217 136.32 1 1 1 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF3 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF4 300 36.217 136.32 1 1 1 - - NIAES 
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Mt. Kariyasuyama 19-31. Jul., 2002 IsF5 300 36.217 136.32 1 1 1 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF6 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF7 300 36.217 136.32 0 1 0 - - NIAES 
 
Mt. Kariyasuyama 19-31. Jul., 2002 IsF8 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF9 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 28. Jun.-19. Jul., 2002 IsF10 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 19-31. Jul., 2002 IsF11 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 18-30. Jul., 2002 IsF12 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 18-30. Jul., 2002 IsF13 300 36.217 136.32 1 1 0 - - NIAES 
 
Mt. Kariyasuyama 19-31. Jul., 2002 IsF14 300 36.217 136.32 1 1 1 - - NIAES 
 
Mt. Kariyasuyama 18-30. Jul., 2002 IsF15 300 36.217 136.32 1 1 1 - - NIAES 
  Mt. Kariyasuyama 28. Jun.-19. Jul. 2002 IsM1 300 36.217 136.32 - - - - - NIAES 
Hyogo Kami Town 16. Jun.-14. Jul., 2013 HyF1 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF2 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 26. Jun.-18. Jul., 2011 HyF3 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF4 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF5 750 35.398 134.52 1 1 0 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF6 750 35.398 134.52 1 1 0 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF7 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF8 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF9 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF10 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF11 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF12 750 35.398 134.52 1 1 1 - - OMNH 
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Kami Town 16. Jun.-14. Jul., 2013 HyF13 750 35.398 134.52 1 1 1 - - OMNH 
 
Kami Town 16. Jun.-14. Jul., 2013 HyF14 750 35.398 134.52 1 1 0 - - OMNH 
 
Haga Town 4. Aug., 2003 HyF15 550 35.214 134.49 0 0 0 - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM1 750 35.398 134.52 - - - - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM2 750 35.398 134.52 - - - - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM3 750 35.398 134.52 - - - - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM4 750 35.398 134.52 - - - - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM5 750 35.398 134.52 - - - - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM6 750 35.398 134.52 - - - - - OMNH 
 
Kami Town 16. Jun-14. Jul. 2013 HyM7 750 35.398 134.52 - - - - - OMNH 
 
Mt. Hyonosen 13. Jul. 2013 HyM8 500 35.325 134.57 - - - LC041287  LC041972  KPMNH 
 
Mt. Hyonosen 13. Jul. 2013 HyM9 500 35.325 134.57 - - - LC041288  LC041973  KPMNH 
  Kami Town 17. Jul. 2011 HyM10 750 35.398 134.52 - - - - - OMNH 
Kyoto Kita Ward 7. Aug., 2011 KyF1 130 35.081 135.76 1 1 0 - - OMNH 
 
Kyoto City 30. Jul., 2008 KyF2 800 35.15 135.78 0 1 1 - - OMNH 
 
Maizuru City 1-15. Jul., 2008 KyF3 240 35.423 134.32 1 1 1 - - OMNH 
  Hanase-toge 22. Jul. 2004 KyM1 - - - - - - - - OMNH 
Shiga Otsu City 16. Aug., 2008 SgF1 1000 35.2 135.88 1 1 0 - - SEHU 
 
Otsu City 29. Jul. 2008 SgM1 - - - - - - - - SEHU 
Aichi Toyota City 18-28. Jul., 1998 AiF1 650 35.2 137.4 1 1 0 - - MU 
 
Toyota City 18-28. Jul., 1998 AiF2 650 35.2 137.4 0 1 0 - - MU 
 
Toyota City 18-28. Jul., 1998 AiF3 650 35.2 137.4 1 1 0 - - MU 
 
Toyota City 18-28. Jul., 1998 AiF4 650 35.2 137.4 1 1 0 - - MU 
 
Toyota City 18-28. Jul., 1998 AiF5 - - - 1 1 0 - - NIAES 
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Asuke Town 28. Jun.-5. Jul. 2005 AiM1 - - - - - - - - MU 
 
Asuke Town 28. Jun.-5. Jul. 2005 AiM2 - - - - - - - - MU 
 
Yawata Town 17-26. Jun. 1998 AiM3 650 - - - - - - - MU 
 
Yawata Town 17-26. Jun. 1998 AiM4 650 - - - - - - - MU 
  Yawata Town 17-26. Jun. 1998 AiM5 650 - - - - - - - MU 
Mie Matsusaka City 2. Sep., 2012 MiF1 400 34.367 136.2 1 1 0 LC041289  LC041964  OMNH 
 
Matsusaka City 2. Sep., 2012 MiF2 400 34.367 136.2 0 1 1 LC041290  LC041965  OMNH 
 
Matsusaka City 7. Aug., 2011 MiF3 400 34.367 136.2 0 1 1 - - OMNH 
 
Matsusaka City 7. Aug., 2011 MiF4 400 34.367 136.2 0 1 0 - - OMNH 
 
Matsusaka City 13. Aug., 2011 MiF5 400 34.367 136.2 1 1 0 - - OMNH 
 
Matsusaka City 13. Aug., 2011 MiF6 400 34.367 136.2 0 1 1 - - OMNH 
 
Matsusaka City 13. Aug., 2011 MiF7 400 34.367 136.2 1 1 1 - - OMNH 
 
Kuwana City 12. Jul., 2009 MiF8 350 35.133 136.62 0 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF9 350 35.133 136.62 1 0 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF10 350 35.133 136.62 1 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF11 350 35.133 136.62 0 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF12 350 35.133 136.62 0 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF13 350 35.133 136.62 1 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF14 350 35.133 136.62 1 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF15 350 35.133 136.62 0 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF16 350 35.133 136.62 1 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF17 350 35.133 136.62 0 1 0 - - EUM 
 
Kuwana City 12. Jul., 2009 MiF18 350 35.133 136.62 1 1 0 - - EUM 
 
Kuwana City 11. Jun., 2009 MiF19 350 35.133 136.62 1 1 0 - - EUM 
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Kuwana City 11. Jun., 2009 MiF20 350 35.133 136.62 1 1 0 - - EUM 
 
Kuwana City 11. Jun., 2009 MiF21 350 35.133 136.62 0 0 0 - - EUM 
 
Kuwana City 11. Jun., 2009 MiF22 350 35.133 136.62 1 1 1 - - EUM 
 
Kuwana City 11. Jun., 2009 MiF23 350 35.133 136.62 1 1 1 - - EUM 
 
Misugi Vill. 24. Jul. 2011 MiM1 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM2 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM3 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM4 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM5 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM6 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM7 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM8 - - - - - - - - OMNH 
 
Misugi Vill. 24. Jul. 2011 MiM9 - - - - - - - - OMNH 
Osaka 
Kawachinagano 
City 
18. Jul., 2004 OsF1 410 34.378 135.6 0 0 0 - - OMNH 
 
Minoo City 21. Jul.-16. Aug., 2006 OsF2 340 34.852 135.48 0 0 0 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF3 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF4 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF5 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF6 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF7 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF8 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF9 300 34.944 135.57 1 1 1 - - OMNH 
 
Takatsuki City 30. Jun.-4. Aug., 2013 OsF10 300 34.944 135.57 1 1 1 - - OMNH 
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Takatsuki City 30. Jun.-4. Aug., 2013 OsF11 300 34.944 135.57 1 1 1 - - OMNH 
  Kaizuka City 20-30. Jun. 2003 OsM1 - - - - - - - - OMNH 
Nara Totsukawa Vill. 10. Aug., 2013 NrF1 1200 34.117 135.88 1 1 0 LC041291  LC041970  SEHU 
 
Totsukawa Vill. 20. Jul.-11. Aug., 2013 NrF2 1200 34.117 135.88 1 1 0 - - SEHU 
 
Totsukawa Vill. 20. Jul.-11. Aug., 2013 NrF3 1200 34.117 135.88 1 1 0 LC041292  - SEHU 
 
Totsukawa Vill. 20. Jul.-11. Aug., 2013 NrF4 1200 34.117 135.88 0 1 1 - - SEHU 
 
Totsukawa Vill. 20. Jul.-11. Aug., 2013 NrF5 1200 34.117 135.88 1 1 0 LC041293  LC041971  SEHU 
 
Kamikitayama 
Vill. 
26. Jul., 2010 NrF6 1000 34.221 135.99 0 1 0 - - SEHU 
 
Kamikitayama 
Vill. 
15. Jul., 1999 NrF7 1000 34.221 135.99 0 0 1 - - OMNH 
 
Kamikitayama 
Vill. 
8-15. Aug., 2005 NrF8 1570 34.167 136.08 0 1 1 - - OMNH 
 
Mt. Azumidake 6. Aug., 2010 NrF10 150 35.351 135.07 1 1 1 - - OMNH 
 
Mt. Azumidake 6. Aug., 2010 NrF11 150 35.351 135.07 1 1 1 - - OMNH 
Wakayama Mt. Koyasan 20. Jul. 1999 WkM1 - - - - - - - - OMNH 
 
Mt. Otousan 13. Jun. 1999 WkM2 - - - - - - - - OMNH 
 
Mt. Hansarei 14. Jun. 1999 WkM3 - - - - - - - - OMNH 
 
Mt. Hansarei 14. Jun. 1999 WkM4 - - - - - - - - OMNH 
  Oishi-kogen 15. Jul. 1994 WkM5 - - - - - - - - OMNH 
Tottori Mt. Hyonosen 6. Aug. 2011 ToM1 880 35.333 134.52 - - - - - KPMNH 
Hiroshima Mt. Kakezuyama 18. Jul. 1998 HiM1 - - - - - - - - OMNH 
Ehime Mt. Takanawasan 11. Aug., 2013 EhF1 920 33.946 132.85 1 1 1 LC041294  LC041967  OMNH 
 
Oda Town 17. Jul., 1995 EhF2 - - - 1 0 0 - - NIAES 
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Mt. Odamiyama 16. Jun. 1998 EhM1 - - - - - - - - OMNH 
 
Oda Town 5. Jul. 1997 EhM2 - - - - - - - - EMU 
  Oda Town 5. Jul. 1997 EhM3 - - - - - - - - EMU 
Kochi Mt. Kanpuzan 31. Jul., 2006 KoF1 1220 33.791 133.28 1 1 0 - - OMNH 
 
Mt. Kanpuzan 31. Jul., 2006 KoF2 1220 33.791 133.28 1 1 0 - - OMNH 
 
Mt. Kanpuzan 31. Jul., 2006 KoF3 1220 33.791 133.28 0 1 0 - - OMNH 
 
Okawa Vill. 21. Aug., 2000 KoF4 800 33.8 133.37 1 1 0 - - OMNH 
 
Mt. Kanpuzan 31. Jul. 2006 KoM1 1220 33.791 133.28 - - - - - OMNH 
 
Otoyo Town 22-25. Jul. 2012 KoM2 - - - - - - - - OMNH 
 
Otoyo Town 22-25. Jul. 2012 KoM3 - - - - - - LC041295  LC041966  OMNH 
Yamaguchi Mt. Jakuchisan 23. Aug., 1992 YcF1 1200 34.4 132 0 0 1 - - OMNH 
  Mt. Jakuchisan 21. Jun., 1999 YcF2 800 34.4 132 1 1 1 - - NIAES 
Fukuoka Mt. Hikosan 28-29. Jul., 2007 FoF1 700 33.467 130.9 0 1 0 - - KPMNH 
Oita Mt. Kujusan 23. Jun., 1980 OiF1 - 33 131.2 0 0 0 - - NIAES 
Kumamoto Yatsushiro City 12. Aug., 2011 KmF1 650 32.533 130.93 0 0 0 - - SEHU 
 
Yatsushiro City 1. Aug., 1976 KmF2 650 32.533 130.93 0 0 0 - - SEHU 
Nagasaki Tsushima Is. 12. Aug., 2001 TsF1 350 34.133 129.22 0 1 0 - - OMNH 
 
Tsushima Is. 25. Jul., 1994 TsF2 200 34.25 129.23 1 1 0 - - OMNH 
 
Tsushima Is. 14. Aug., 1993 TsF3 200 34.567 129.37 0 1 0 - - OMNH 
 
Tsushima Is. 7. Jul. 1984 TsF4 300 34.483 129.36 0 0 0 - - NIAES 
 
Tsushima Is. 28. Aug., 1970 TsF5 150 34.16 129.24 0 0 1 - - NSMT 
 
Tsushima Is. 5. Jul., 2014 TsF6 40 34.592 129.36 0 0 0 LC041296  LC041984  OMNH 
 
Tsushima Is. 5. Jul., 2014 TsF7 40 34.592 129.36 0 0 0 - LC041985  OMNH 
  Tsushima Is. 14. Jul. 1992 TsM1 - - - - - - - - OMNH 
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Miyazaki Kobayashi City 16. Jul., 2004 MzF1 490 32.071 130.99 0 0 0 - - OMNH 
 
Kobayashi City 28. Jul., 2005 MzF2 490 32.071 130.99 0 1 0 - - OMNH 
 
Kitagata Town 21. Jul. 2008 MzM1 1000 - - - - - - - OMNH 
Kagoshima Yakushima Is. 14. Jul., 1994 YkF1 60 30.283 130.4 0 0 0 - - OMNH 
 
Yakushima Is. 9. Aug.-2. Sep., 2000 YkF2 600 30.367 130.57 0 0 0 - - MU 
 
Yakushima Is. 28. Jun., 2012 YkF3 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 3. Jul., 2012 YkF4 90 30.389 130.64 0 0 0 - - OMNH 
 
Yakushima Is. 28. Jun., 2012 YkF5 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 28. Jun., 2012 YkF6 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 3. Jul., 2012 YkF7 90 30.389 130.64 0 0 0 - - OMNH 
 
Yakushima Is. 28. Jun., 2012 YkF8 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 28. Jun., 2012 YkF9 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 28. Jun., 2012 YkF10 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 28. Jun., 2012 YkF11 90 30.389 130.64 0 0 0 - - KPMNH 
 
Yakushima Is. 28. Jun., 2012 YkF12 90 30.389 130.64 0 0 0 LC041297  LC041982  KPMNH 
 
Yakushima Is. 29. Jun., 2012 YkF13 90 30.389 130.64 0 0 0 - - SEHU 
 
Yakushima Is. 3. Jul., 2012 YkF14 90 30.389 130.64 0 0 0 - - OMNH 
 
Yakushima Is. 29. Jun., 2012 YkF15 140 30.388 130.41 0 0 0 LC041298  LC041983  SEHU 
 
Yakushima Is. 29. Jun., 2012 YkF16 140 30.388 130.41 0 0 0 LC041299  - SEHU 
 
Yakushima Is. 28. Jun., 2012 YkF17 140 30.388 130.41 0 0 0 - - KPMNH 
 
Yakushima Is. 2. Jul., 2012 YkF18 140 30.388 130.41 0 0 0 - - OMNH 
 
Yakushima Is. 2. Jul., 2012 YkF19 140 30.388 130.41 0 0 0 - - OMNH 
 
Yakushima Is. 29. Jun., 2012 YkF20 140 30.388 130.41 0 0 0 - - SEHU 
 
Yakushima Is. 29. Jun., 2012 YkF21 140 30.388 130.41 0 0 0 - - SEHU 
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Yakushima Is. 29. Jun., 2012 YkF22 140 30.388 130.41 0 0 0 - - SEHU 
 
Yakushima Is. 8. Jul. 2010 YkM1 - - - - - - - - KPMNH 
 
Yakushima Is. 21. Jun.-9. Jul. 2000 YkM2 600 - - - - - - - MU 
 
Yakushima Is. 21. Jun.-9. Jul. 2000 YkM3 600 - - - - - - - MU 
 
Yakushima Is. 21. Jun. 2012 YkM4 - - - - - - - - KPMNH 
 
Yakushima Is. 2. Jul. 2012 YkM5 140 30.388 130.41 - - - - - KPMNH 
 
Yakushima Is. 29. Jun. 2012 YkM6 140 30.388 130.41 - - - LC041300  - KPMNH 
 
Yakushima Is. 29. Jun. 2012 YkM7 140 30.388 130.41 - - - - - KPMNH 
  Yakushima Is. 29. Jun. 2012 YkM8 140 30.388 130.41 - - - - - KPMNH 
[1] F=female, M=male 
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APPENDIX 3. Specimens of out-groups used in the analysis. 
 
        
Species Locality Collection date Sex Code Accesion number Depository 
          COI 28S   
M.unicolor Yakushima Is. 2. Jul., 2012 Male OgMu LC008221 LC041991  NSMT 
S.pyrrhonae Shizuoka Pref. 27. Apr., 2013 Male Spy1 LC041305  LC041988  OMNH 
S.pyrrhonae Shizuoka Pref. 27. Apr., 2013 Male Spy2 LC041306  LC041989  OMNH 
S.pyrrhonae Shizuoka Pref. 27. Apr., 2013 Female Spy3 LC041307  LC041990 NIAES 
S.luteum Amami-oshima Is. 27. Jun., 2011 Male Slu1 LC041303  LC041986  OMNH 
S.luteum Amami-oshima Is. 28. Jun., 2011 Female Slu2 LC041304  LC041987  OMNH 
S.mucronatus Kyoto Pref. 23. Jun., 2012 Female Smu1 LC041301  - NIAES 
S.mucronatus Hokkaido 13. Jul., 2012 Male Smu2 LC041302  - NIAES 
        
 
